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This thesis examines the use of iron by the Thule people, a Neoeskimo culture 
that lived in the North American Arctic between approximately 1000 AD and 1400  ̶ 
1500 AD. The study takes a pan-Arctic perspective to bring together research that has 
usually been done on a more-limited geographical scale. This viewpoint shows the Thule 
culture from a view that corresponds to their world.  
The study focuses on: (1) revisions in the accepted chronology of the Thule and 
how these have affected the explanations for the Thule Migration from Alaska to 
Greenland; (2) new understandings about the iron that was available to the Thule; (3) new 
insights into the quantity of iron that would have been available to the Thule; and (4) new 
evidence for how trade was conducted and how iron was traded by the Thule.  
The methodology includes extensive references to published literature, an 
experiment using cut mark analysis to find a new proxy for iron, and spatial analysis 
using GIS based on data from government-maintained archaeological databases. The 
literature review includes research since McCartney’s last work on iron in 1991. The 
methodology for the cut mark analysis enabled stone and metal manufacturing marks to 
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be distinguished but it faced unanticipated problems in application to analyzing museum 
artifacts: many had no incised lines to examine while others had been conserved using 
material that obscured the lines. The GIS visualizations were more useful in raising new 
research questions than in definitively answering old ones; nonetheless, the visualizations 
were an effective way to grasp overall patterns in the data. 
 The conclusions of the study are: (1) the Thule Migration was not sparked by 
knowledge of, or rumors of, iron or commercial opportunities to the east (as Robert 
McGhee proposed); the Thule would not have known about the Greenlandic iron prior to 
their arrival in the Central or even Eastern Arctic; (2) the Cape York meteorite fall zone 
was the site of extensive iron working by both the Late Dorset and the Thule; (3) copper 
and rodent teeth were often available alternatives to iron for cutting antler and ivory, and 
are frequently present in Thule assemblages; (4) the Thule trade network enabled and was 
maintained by an extensive communication network, evidence for which can be seen in 
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 Introduction  
 Iron is a common and useful material which revolutionized human history once 
people learned to smelt and manipulate it. It made tough, durable and comparatively 
cheap weapons, good implements for plowing and harvesting, and all types of tools for 
cutting. Iron Age cultures existed in Asia, Europe and Africa. In those parts of the world 
human culture was deeply impacted by iron technology which gave its possessors a 
significant advantage over those without. In other parts of the world beyond the reach of 
these cultures, where iron is naturally occurring and/or traded but where the technology 
to smelt never developed, the role of iron is less well understood. This dissertation 
examines the role of iron among the Thule in the pre-contact North American Arctic. 
Terrestrial iron was present there, largely in the form of iron oxides. In order to use iron 
from iron oxides, the oxygen needs to be driven off by applying considerable heat. The 
technology to do this, smelting, was not known in the Arctic, nor would it have been 
possible because the very necessary fuel – wood transformed into charcoal – was not 
available in most of the region.  
 The original marine mammal hunters who became the Thule lived along the 
coasts of the Bering and the Chukchi Seas on the northeast coast of Chukotka in the 
Russian Far East and the northwest coast of Alaska. They depended on a wide selection 
of seals, walrus, and migrating birds and fish, traveling inland seasonally for caribou and 
smaller furbearing mammals. By approximately 1000 AD the Thule culture that emerged 
from these hunters had developed a technology and the social organization that enabled 




 By the twelfth or thirteenth century AD, some Thule groups had left their Alaskan 
coastal territories and moved thousands of kilometers east into the Central and Eastern 
Arctic. The Thule expansion into many regions of the North American Arctic, laid the 
basis for interconnections that still characterize the Arctic societies despite the present 
day political divisions into several countries.   
 This migration was probably rapid. Some Thule migrated eastward along coastal 
North America (the Amundsen Gulf route) (Morrison 1999:148-150) while others took 
the less hospitable route through the Arctic archipelago to Lancaster Sound, Ellesmere 
Island and the Thule region of Greenland. The earliest arrivals via this route reached the 
Ellesmere coast opposite Greenland early in the thirteenth century. The explanations 
offered for why the Thule migrated have included population pressure at home, hostile 
relations with neighbors, climate change, declining availability of whales, and the desire 
for access to meteoritic iron. No explanation has universal acceptance but the one 
involving iron is discussed here in later chapters.  
 For more than a century the question of pre-contact iron use by the Thule has 
interested researchers including Murdoch (1889:155-157), Wissler (1918), Mathiassen 
(1927), Collins (1937, Okladnikov (1963), Arutyunov and Sergeyev (1964), Semenov 
(1964), McGhee (1984b), Buchwald and Mosdal (1985), Buchwald (1992), McCartney 
and Mack (1973), McCartney (1988 and 1991), Appelt et al (2015), and others. While it 
is clear that the Thule used iron, the fact that many sites showed no use of iron or any 
metal at all indicates that it is extremely unlikely that iron was essential to their survival. 




McGhee described them in 1984 (15). They were, however, users of iron whenever they 
were able to obtain it.  
 Research Goal, Research Questions and Methodology 
 Thirty years have passed since Thule iron use was last an active research question. 
The field of Arctic archaeology has not been stagnant during this time. There is new 
evidence that alters the basis for previously held theories. This thesis has the objective of 
updating the overall understanding of how iron was used by the people of the Thule 
culture. I adopted a broad, regional view to bring together research that has usually been 
done on a more limited scale so that the Thule culture could be seen from a pan-North 
American Arctic perspective.  
The research questions include: (1) What changes have taken place with regard to 
the chronology of the Thule and how have these developments changed the explanations 
for the Thule Migration from Alaska to Greenland? (2) What are the new understandings 
about the iron that was available to the Thule? (3) Are there new insights into the quantity 
of iron that would have been in circulation during Thule times? (4) Is there new evidence 
for how trade was conducted and how iron was traded by the Thule?  
I used several approaches and methods to add to what is understood about Thule 
iron use: 
For question 1 on the new chronology applied to the Thule Migration, I consulted 
the literature on sites to understand the questions about the routes that might have been 
taken, the extent of the Late Dorset occupation, the extent of their sites with iron, and 




that acquiring iron motivated the Thule to go east, I first looked at recent theories for the 
migration to see if this still had currency, then tested it against the new chronology. 
For question 2, an update on the iron available in the Arctic, I consulted a recent 
report on the Cape York meteorite, the new metal finds in the Bering Sea region, and 
some of the more recent analyses of Thule/Inuit relations with Europeans. I initiated and 
worked on a study using pXRF to re-examine iron artifacts in the archaeological 
collections of the Danish National Museum. 
For Question 3, I expected to only be able to add incrementally to what is known 
about the quantity of iron that the Thule had at their disposal. I took two approaches: (1) 
making GIS maps from the regional databases to show the distribution, although not the 
quantity, of iron; and (2) using cut mark analysis, I expected to test a proxy to the indirect 
evidence for iron. The experiments conducted in relation to this approach added a lot of 
insights into metal working and alternative materials for iron tools that the Thule would 
have been able to use but not much new on the presence of iron. 
As for Question 4, I had modest expectations as to what could be add to what is 
known about the mechanisms for trade. I surveyed the world systems analysis literature 
as well as the specific ethnohistorical literature on late pre-contact trade in Alaska. I 
applied the technique of looking at the chaîne opératoire involved in obtaining and 
trading iron; and I mapped the distribution of metal to see what could be learned from the 
distribution falloff patterns.  
 My examinations of thousands of tools, with and without iron let me see if there 
were special objects made of iron or special treatment of handles that would be used to 




prestige good. Additionally, I looked at the literature on how prestige can be seen in a 
culture’s artifacts. 
By using a variety of methods I was able to pull together many threads that 
contributed to an updated picture of Thule iron use. As subsequent chapters will show, 
some of the older ideas like the Thule as an iron age culture and that the Thule Migration 
was motivated by the desire for iron or commercial opportunities can no longer be 
supported. Nor can it be said that at this time there is evidence showing that iron was 
found in every, or even most, Thule sites.  
 A serendipitous outcome of examining such a large number of Thule artifacts 
(with and without unobscured cut marks) was the rare opportunity to gain an overview of 
Thule material culture. The similarities in the artifacts from across the Thule world 
support the premise that there was ongoing, active communication between the people of 
this extensive culture. Appendix 2 has a selection of photographs showing these 
similarities among objects of the Thule material culture as well a comparison of cut 
marks made by stone and metal tools.  
 Several questions were raised by the maps that I made. One is why are there so 
many more Thule sites in Greenland than in all the other regions of the North American 
Arctic combined. This will be discussed in Chapter 4 where I evaluate the utility of 
governmental archaeology databases for comparative research work; I also consider 
issues with the data themselves. 
 Terminology and Place Names 
 Today’s Indigenous Arctic people – the Iñupiat, Inuit, Inuvialuit, and Kalaallit/ 




Thule-Inuit succession raises another of the questions that researchers are still trying to 
answer (Dawson 2016). The fragmentation of the Thule culture may have resulted from 
adaptations to new environments, the impact of contact with different groups of people 
both Thule descendants and Indigenous and European outsiders, or the need to find a new 
resource mix in the face of climate shifts, or, of course, some combination of these 
factors.  
 The cultural affiliations associated with the Thule versus their successor groups 
often appeared to be assigned inconsistently in the databases used for making the maps. 
One example of this can be found in the dates entered for Thule and their descendants. 
Sometimes the dates for the Thule would be as recent as AD 1800, while at other times 
the people said to be living in a clearly pre-contact site would be designated with the 
name of a descendent group. Since I had no reasonable way to sort out this contradictory 
information, I followed the convention of designating as “Thule” any group that was said 
to living in a Thule site up to the time of full contact in that region. I think this 
approximates what Woollett and Kaplan explained as current practice: “Archaeologists 
stopped using the term ‘Thule’ and used the term ‘Inuit’ once it was clear that contact 
with Westerners had taken place” (2016:FN1 873).  
 In writing about the people of the Arctic, one must address the question of what 
names to use when referring to them today. I used a combination of the terminology 
advocated by the Inuit Circumpolar Council, a political and cultural body comprised of 
indigenous northern peoples, and the names used by the Alaska Native Language Center 
of the University of Alaska, Fairbanks (UAF). These views are two of the more 




 According to the Inuit Circumpolar Council Charter  “Inuit means indigenous 
members of the Inuit homeland recognized by Inuit as being members of their people and 
shall include the Iñupiat, Yupik (Alaska), Inuit, Inuvialuit (Canada), Kalaallit 
(Greenland), and Yupik (Russia)” (www.inuitcircumpolar.com/icc-charter.html; updated 
2016). The UAF Native Language Center approached the question of Eskimo with the 
assessment that although “Eskimo” is commonly used in Alaska to refer to “all Inuit and 
Yupik people of the world,” the name is considered derogatory in many other places 
because it was given by non-Inuit people and was said to mean "eater of raw meat." It 
further elaborated: 
    Linguists now believe that "Eskimo" is derived from an Ojibwa word meaning "to 
net snowshoes." However, the people of Canada and Greenland prefer other names. 
"Inuit," meaning "people," is used in most of Canada, and the language is called 
"Inuktitut" in eastern Canada although other local designations are used also. The 
Inuit people of Greenland refer to themselves as "Greenlanders" or "Kalaallit" in 
their language, which they call "Greenlandic" or "Kalaallisut." 
 
    Most Alaskans continue to accept the name "Eskimo," particularly because "Inuit" 
refers only to the Iñupiat of northern Alaska, the Inuit of Canada, and the Kalaallit of 
Greenland, and it is not a word in the Yupik languages of Alaska and Siberia. 
(http://www.uaf.edu/anlc/resources/inuit-eskimo/) 
 
 Place names are those used on current maps. Greenlandic spellings and names for 
archaeological sites in Greenland are used in place of Danish or other European names 
that these locations may have had in the past. The current names for Alaskan and 
Canadian islands, straits, population centers, and other bodies of water are used.  
 It is difficult to find archaeological sites on current maps so the GIS maps with 
accompanying keys are included to remedy this. Some archaeological sites have alpha 





 Human experience is not be confined to small compartments of information and 
experience. While this study focused on iron, copper is mentioned from time to time. The 
research is focused on the Thule, but other groups and cultures are mentioned for 
geographical and chronological context. Similarly, the North American Arctic was the 
geographical setting of this study, but there are references to Chukotka in the Russian Far 
East for context.  
 Chapter Organization  
 This dissertation consists of seven chapters, three appendices, and an extensive 
bibliography. Following this introductory chapter, Chapter 2, Trade in the Pre-contact 
Thule World and the Place of Metal in It, consists of a discussion of some of the seminal 
literature on Thule culture, trade, iron use, and experimental archaeology as these relate 
to questions regarding the use of iron in the pre-contact North American Arctic.  
At the beginning of Chapter 3, The Thule Culture, there is a map that has been 
made from the data compiled from the databases of known Thule archaeological sites. 
The chapter covers several topics that are part of the discussions that follow on the 
content of the maps that have been made using on the data. There are regional maps as 
well as maps showing several examples of cultural phenomena about the Thule world.  
 In Chapter 4, Methodology behind the Thule Map Project, provides further 
explanations of how the mapping data were obtained and a discussion of the assumptions 
and process used to harmonize them into a dataset that could be used to make pan-Arctic 
comparisons. The limitations and particularities of the data are discussed. Because so 




Arctic archaeological site data, it behooves us to figure out ways to make them more 
useful.  
 Chapter 5, Iron and Thule Iron Use, describes the different sources and types of 
iron available to Arctic people, the technology involved in manufacturing iron objects, 
the direct and indirect evidence of iron, and the ways that the Thule used it.  
  Chapter 6, Experimental Cut Marks, reports on the findings of an experimental 
study conducted to look for a proxy for iron in the cut marks visible on Thule artifacts. 
The results confirmed that it was possible to distinguish between marks made by iron 
versus stone tools experimentally but less so in museum collections. The results of using 
a native copper knife, a beaver tooth and squirrel teeth are also discussed as options for 
cutting ivory and antler.  
 In Chapter 7, Conclusions and Future Research Directions, I summarized the 
evidence for answering the research questions and suggested some fruitful areas of Thule 
culture research.  
 The references cited in the body of the thesis as well as in the “References” 
columns in the site lists found in Appendix 1 are in the Bibliography. Appendix 1 
contains selected information from the approximately 1,950 Thule/Inuit sites included on 
maps in the dissertation. To protect site location, the lists of sites do not include 
geographical coordinates. Appendix 2 contains photographs of Thule artifacts from the 
widely dispersed collections I worked with while doing the cut mark analysis.  These 
photographs show the strong cultural links between the Thule across the North American 




forms used for the cut mark research and for developing the tables in Appendix 1 and the 
maps from the dissertation itself. 
 Chronology 
 After a major revision of the dates associated with the Thule expansion (McGhee 
and Gulløv 2006; Friesen and Arnold 2008; Hollinger et al. 2009), the movement of 
Thule groups from Alaska is now assumed to have begun sometime in the twelfth century 
AD. The Thule Migration is not believed to have been continuous or unidirectional – the 
Thule reached areas of the Central and Eastern Arctic at many different times. Even more 
problematic is that this lack of agreement on chronology is reflected in the databases used 
to compile the maps and Appendix 1. Moreover, many sites are multi-component with 
material and features intermixed, making it difficult to identify a site, a feature or even a 
cultural layer with a specific culture and time period. For most sites, no date estimates are 
given at all. In the case of Greenland, the Thule/Neo-Inuit cultural identification covers 
600 years and is too broad to be useful for dating a site. Sometimes greater precision is 
found in the notes accompanying the site records or in the associated literature. In 
assessing what the chronological information really means, it is necessary to know when 
it was estimated and whether it was updated to reflect more recent thinking. The details 
of any radiocarbon dating that is reported would need to be evaluated for reliability. 
 Beyond the particular problems with Thule chronology, estimating dates for an 
archaeological site or artifact is often not an easy matter, and this is particularly true in 
the Arctic. In this region very old sites may still have accumulated only shallow deposits. 
Many sites were reused by subsequent cultures leading to a confusing jumble that 




collapsed onto the center of the structures. The looting and sale of artifacts and the 
“mining” of old features to reuse materials in new structures disturb stratigraphic profiles. 
In fact, many museum collections were assembled through purchasing objects of 
unknown provenience; objects obtained by such means are rarely useful for learning 
about date or place of origin. To make chronological problems more difficult, harsh 
weather, permafrost, erosion, cryoturbation, difficult access, limited working seasons, 
and unhelpful animal visitors affect stratigraphic integrity and excavation conditions.  
 In addition to these problems, few artifacts made of materials that can be 
accurately dated are found in Thule coastal sites. Because of the marine reservoir effect, 
radiocarbon dates on faunal material from animals that lived in or ate from the marine 
biome appear to be much older than they should. An overall marine calibration curve 
partially corrects for this (calling for subtracting 400 years from radiocarbon dates), but a 
further correction for local conditions needs to be factored in as well. The local correction 
may not be accurate for migratory species.  
 The local correction curves are still being determined. In a recent study Anne 
Jensen tested the correction curve for Utqiaġvik (Barrow), Alaska, and found that it was 
not accurate for several paired samples of marine and terrestrial fauna (A. Jensen 2017). 
There are also problems with dates on driftwood and antler because an unknown period 
of time may have elapsed between their death and when humans collected them for use 
(Nelson and Møhl 2003:265). Neither dendrochronology (tree ring analysis) nor 
radiocarbon dating are considered reliable for dating driftwood because of the 
unknowable and sometimes considerable number of years between the death of the 




by assembling several lines of evidence from diagnostic artifacts, architectural typology, 
technological stages, and artifact frequency in an assemblage (e.g., harpoon head 
seriation) has been used but this method has at times produced inaccurate and misleading 
chronologies. 
 Another thorny chronological concept is what constitutes “pre-contact.” This 
could seem to be quite simple: “pre-contact” is everything that took place before 
European expeditions, whalers, and traders reached the Arctic. However, it is not so 
simple; Europeans arrived at different times and places and may have made their first 
appearance in a region long before some of the groups of people in that region 
encountered them directly. European objects might be traded “down the line” with 
cultural groups who did not themselves make contact with Europeans until a century or 
more later. 
 What the Evidence Shows 
 The evidence presented in subsequent chapters supports the following 
conclusions: (1) the maps show that the Thule culture spread across the Arctic, mainly 
occupying coastal regions and a few interior hunting sites; (2) the cut mark experiments 
showed that iron and copper were more effective than stone and animal teeth for the tasks 
of cutting ivory and other hard materials, but these traditional materials were also 
effective. Examining assemblages in museums showed traditional materials continued to 
be used side by side with metal tools until a reliable supply of metal was available; (3) 
the Thule used iron when they could get it but the supply was limited and uncertain 




 to have been made for use in situations where they were not at risk of being lost or 
broken – or at least these are the artifacts that have survived; metal was not used for 
decorative objects; (4) the Thule in Greenland, with local sources of iron and their 
sporadic early contact with the Norse, had access to the most iron; many iron-bladed 
tools have been recovered from Thule sites in Greenland; (5) the distribution of artifacts 
made with iron from Arctic sources, that is meteoritic and telluric, radiates out from 
Greenland, lessening as distance from Greenland increased. This pattern is generally 
taken to indicate the outer limit of down the line trading. This falloff pattern indicates that 
the trade network from Greenland reached at least 1,900 kilometers; (6) because of the 
apparent scarcity of iron in areas of the Central and Western Arctic where the Thule also 
lived, it cannot be concluded, as some have, that iron was essential to their survival, a 
necessary marker for the Thule culture, or was the motivation to go eastward; (7) there 
were wrought iron tools in many sites in Quebec and the region of Newfoundland and 
Labrador, evidence that the trade in European manufactured iron circulated along 
indigenous trade routes; (8) there was very little iron in the Western Arctic until 
explorers, Russian fur traders, and whalers from Europe and the United States came into 
the region. The exception is the early but probably limited appearance of metal in sites 





 Trade in the Pre-contact Thule World and the Place 
of Metal in It 
 World Systems Analysis and the Thule 
World systems theory (Wallerstein’s (1974; 1980; 1989), as it has been modified 
(Friesen 2013), can be used to analyze the economic relations and interactions of social 
systems in the pre-contact period in the Arctic. According to this theory, the global 
system was (and is) “characterized by high levels of intersocietal interaction and by 
regionally variable degrees of wealth, political dominance, and capitalist development” 
(Friesen 2013:13). Through a geographic division of labor, the core countries 
appropriated the labor and resources of the societies that constituted the periphery. A 
third region between the core and the periphery, which Friesen called the semiperiphery, 
mediated this relationship and assured the continued flow of labor and resources toward 
the core. In this scheme, the Thule cultural groups were the periphery; the core was 
comprised of the various nations from Europe and the United States that operated in the 
Arctic; the core implemented ways to extract the valuable products from the periphery.  
 Modification of Wallerstein’s original theory added the useful concept of 
analyzing peer polity interaction (Renfrew 1982; Renfrew and Cherry 1986). These 
interactions take many forms including “warfare, competitive emulation, symbolic 
entrainment (adoption of external symbolic systems by societies with less-developed 
symbolic systems), transmission of innovation, and increased flow in the exchange of 
goods” (Friesen 2013:12). Peer polity interaction shifted the focus of analysis to smaller 
scale societies and examined the effects of their interactions on the course of their 
development (Friesen 2013:12). McCartney (1991) and Mason (1998) have applied these 




archaeological record to drive the application of these models, “world-systems analysis 
… forces [emphasis in original] the researcher to consider the largest spatial scale of 
interaction. This is important, because the nature of archaeological data collection, 
analysis, and interpretation often pushes the researcher to think [emphasis in original] at 
smaller scales” (Friesen 2013:16). 
 World-systems analysis can be used by archaeologists to study social change as a 
function of the interaction between social groups. It can also be used to study both equal 
and unequal social interaction, that is, indigenous interaction (both equal and unequal) or 
unequal indigenous-European interaction. It can be used in a way that avoids 
Eurocentrism (Friesen 2013:17). Friesen expanded this approach (2013:26) explicitly 
including all hunter-gatherer groups because “long distance exchange of exotic materials 
and signaling of group identity through artifact form” are two essential characteristics of 
“behaviorally modern humans” (2013:27). Friesen summed up the literature on affluent 
or complex hunter-gathering groups, characterizing them as having “social hierarchies, 
increased territoriality, and often complex patterns of exchange, warfare, group identity 
signaling, and intergroup marriage patterns” (2013:27). The description applies to many, 
though perhaps not all, Thule groups that are being discussed in this thesis. 
 Pre-contact Trading Systems 
The Thule also had the technological means to carry out trade over considerable 
distances. This network enabled them to obtain a supply of iron and other exotic goods 
that provided the means to maintain their cultural identity from the Bering Strait to 




living in other areas was a hedge against resource failure in their own region and enabled 
information gathering over a greater area (Kelly 1995:185-203).  
While it may not be possible at this point to trace Thule trade in detail, the 
presence of meteoritic iron in Thule contexts far from its source as well as the presence of 
objects from Siberia on the eastern shore of the Bering Sea attest to a robust 
communication and trade network. Lydia Black in writing on trade in the Western Arctic 
said that “Americans tend to view the New and Old World as isolates from each other 
over extended periods of time, but ‘Soviet scholarship…holds that inter-communication 
was virtually unbroken from remote antiquity to historic times’” (Black 1983:66, as 
quoted in Sheehan 1997:29).   
Local trade was essential for ensuring supplies of goods from complementary 
ecosystems. People living inland were better positioned for large-scale hunting of herds 
of migrating caribou than those living on the coast. Surplus caribou skins, essential for 
parkas, were then available to trade for marine mammal products from the coast – seal 
skins and oil for lamps, waterproof clothing and food, bearded seal skins for boat covers, 
and walrus tusk for tools. Interior groups also had access to a variety of furs, lithic 
materials, and the other animal and plant products (Burch 2005:209; Sheehan 1995; 
Whitridge 1999:252-256) that coastal people wanted and needed. High quality 
manufactured goods from skilled craftspeople (Rasic 2016:132) as well as exotic trade 
goods were also exchanged. Trade in these preciosities supported the stratified social 
structure of the Thule culture (Whitridge 1999:252-259). Any of these materials might 




Burch (2005) described the situation with regard to trade in northwest Alaska 
around 1800, a few decades before direct contact with Europeans was established in 
northwest Alaska. Regular organized trade and exchange had already been taking place 
between people on the Asian and North American sides of the Bering Strait, between 
Eskimo and Indian groups, and between Alaskan Iñupiaq and Canadian Inuit for 
centuries. These wide-reaching indigenous trade networks explain the presence of metals, 
soapstone, beaver teeth, amber, and other exotic materials that were found in Thule 
contexts.  
In the western Arctic at least as early as proto-historic times, trade was conducted at 
annual trade fairs as well as at feasts and ceremonies held at different times during the 
year. (Fair:2000; Burch 2005:174-179). Such gatherings brought together people from 
many groups and regions (Burch 2005:180) for ceremonial activity, information sharing, 
trading, and reaffirming alliances. By the nineteenth century, trade could involve a large 
percent of the population using their umiaks and trading sleds to travel considerable 
distances from their homes to trade fairs (Sheehan 1997:181).  
 Trading Partnerships 
Trade partnerships were a critical component of alliances and intergroup relations 
as well as trade in northwest Alaska at least by late pre-contact times. Given the degree of 
elaboration, the institution may date back several additional generations, if not longer. 
These were voluntary, non-kin relationships commonly between people of different 
nations, “socioterritorial units…variously referred to as ‘tribes,’… ‘regional 
groups,’…‘band clusters,’ and ‘societies’ ” (Burch 2005:3). (The word nation is the 




Partnerships could also be between people of the same nation. If this was the case, the 
individuals would have had different skills and would not have been related. Partnerships 
were usually between people of the same sex but they could also have been between a 
man and a woman. If two men were trading partners, their wives might also have a 
trading partnership. It was common for children of partners to become partners when they 
were adults (Burch 2005:155-156). Partners used the word “give” rather than “trade” to 
refer to exchanges between partners. They were obligated to support each other in time of 
need, sharing good times and bad (157). 
The following account from Burch described the social significance of this 
multifaceted relationship. Trade and trading partnerships were fully integrated into 
Iñupiat culture and represented a very significant context for human interaction. 
An exchange of gifts symbolized the creation of the relationship, but the 
agreement to be partners obligated the individuals involved to continue to give things 
to one another from then on. Usually there was an explicit understanding about the 
basic types of good to be exchanged. To the extent circumstances permitted, these 
were useful or valuable items that were available or abundant in one partner’s 
country but rare or nonexistent in the other’s. A typical pattern was for a person 
living on the seacoast to provide an inland partner with seal oil and for the inlander 
to reciprocate with caribou hides. Raw or only slightly modified materials were the 
most common items exchanged between partners, but manufactured goods such as 
clothing, pottery, rope and baskets could be exchanged as well. This was particularly 
true when the individuals were master craftsmen. 
The goods that were specified when a partnership was formed were usually few in 
number, but they constituted a minimal list. When they could afford to partners 
always gave gifts over and above those mentioned in their initial agreement. Partners 
also could solicit any kind of good imaginable from one another. If the partner could 
provide the requested item, he or she was obligated to do so. If the partner could not 
provide it, as opposed to being unwilling to provide it, that was not considered a 
defect in the relationship. On the other hand, with the exception noted in the next 
paragraph, it was considered quite improper for one partner repeatedly to make 
unreasonable requests of the other partner. 
People in a well-established partnership often had fun with the solicitation aspect 
of the relationship. In addition to the usual items and perhaps an ad hoc list of special 
goods that were actually needed, partners often requested one obscure or frivolous 




such a request was made then spent much of the time between meetings either trying 
to fulfill the request literally or, perhaps more often, metaphorically or in some 
ludicrous way. When the two finally got together again the exchange of these gifts 
was conducted with elaborate gamesmanship and joking. People sometimes spent 
almost as much time trying to think of clever requests to make as they did in 
attempting to fulfill their partners’ requests (156). 
 
 Trade Fairs 
Trade fairs were another component of the traditional nineteenth century Alaskan 
exchange system; they may have been part of the traditional trading system during 
previous centuries. Trade fairs were major undertakings, the venue for much of the trade 
involving people from different nations. Burch estimated that during a normal trading 
season in the early nineteenth century, between 1,700 and 1,900 people attended the 
Sisualik Fair on Kotzebue Sound. This fair was especially large, attracting traders from 
Chukotka and the islands in the Bering Sea as well as both Eskimos and Indians living 
along the coastal regions and several river drainages of the Alaskan interior (Burch 
2005:185).  
Travel to trade fairs could be long and arduous but worth the effort because they 
provided the opportunity to obtain special goods not normally available. Trade fairs were 
also opportunities to keep in touch with kin and trading partners, gather news and gossip, 
and to participate in dancing and group ceremonial activities. The mechanisms of 
exchange in these settings involved gift-giving, with an understanding of reciprocity, and 
free-market exchanges which were expected to be profitable (202-203). Trade fairs 
increased in popularity throughout the nineteenth century as increasing quantities of 




 Logistical concerns at trade fairs went beyond selecting a location with enough 
resources for the attendees to feed themselves for the week or two they were there. 
Intergroup relations were also a major issue among groups who were increasing in social 
complexity. One concern was maintaining the peace at trade fairs, particularly in the case 
where nations that were at war with each other would come face to face. Another was 
being sure to travel within the time covered by the easement of prohibitions on traveling 
through the territory of other nations. As long as the trip was completed during this 
agreed on period there were no problems; if not, passing through another group’s territory 





Map 2.1 Location of trade fairs in the nineteenth-century Western Arctic from Burch (2005:180-216) 
 It is possible that the trade fair system was only developed late in the pre-contact 
period and was limited to the northwestern North American Arctic. Trade fairs in the 
Western Arctic were attended by many different and at times hostile peoples. These 




interethnic gatherings. It is also possible that in practice, trade fairs were not as formally 
organized as Burch’s informants remembered. 
At this point, it is not known how far into the past the trade fair model of 
interaction was operative nor whether trade fairs played the same role in Central and 
Eastern Arctic trade (Friesen 2012:18). In a few sites in these regions archaeological 
evidence has been interpreted as summer gatherings and dance circles; these may have 
been a less complex form of trade fairs (Woollett, personal communication 2017). 
Evidence for “trade in prestige items [is] one of the material correlates associated with a 
sociopolitical framework, and exchanged goods should occur in greatest quantities at 
large gathering and feasting sites or cemeteries associated with special structures, graves, 
or caches” (Taché 2011:171). The assemblages found in ceremonial houses may be an 
Arctic correlate of this type of exchange.  
 The Place of Iron in Thule Trade 
 During the early years of formal archaeological investigation in the Arctic, Henry 
B. Collins excavated and analyzed many sites of the Old Bering Sea, Punuk, Birnirk and 
Thule cultures for the Smithsonian Institution and the National Museum of Canada. In the 
1930s, he raised the issue of iron in regard to his archaeological work in Gambell on St. 
Lawrence Island and in the nearby Punuk Islands. He wrote about the use of metal by the 
Punuk and included a picture of a metal tipped engraving tool from Gambell (Collins 
1937:Plate 81.20). The circle and dot motif, as seen in the Punuk ivory plug in Figure 2.1 
and Figure 2.2, was thought to have been made by metal compasses (McCartmey 
1988:63). Collins described the metal found in the St. Lawrence Punuk site: 
 The small engraving tools of ivory and wood, some with particles of iron still 




St. Lawrence Eskimos of the Punuk stage knew the use of metal. It has been apparent 
for some time that the designs of Punuk art were executed with metal tools….this is 
indicated by the extreme precision and regularity of the lines, which are deeply and 
evenly incised in contrast to the more delicate and variable lines of Old Bering Sea 
art, and especially by the perfectly round nucleated circles, which could only have 
been produced by metal bits or compasses and which are so different in appearance 
from the freehand circle and ellipses of the older art. From the Gambell finds we can 
now see the kind of implements with which, in all probability, the lines on the Punuk 
pieces were engraved, though as yet we have none of the implements that were used 
in making the circles.  
 Except for these iron-pointed engraving tools, the only other evidence of metal at 
the old sites was furnished by the ivory knife handles …, the sockets of which 
seemed designed for metal blades. … Apparently, when metal in small quantities 
first reached St. Lawrence Island, it was so treasured that it was used only for the 
most delicate work; only after contacts with the Russians had been established [in the 
eighteenth century] were the ordinary types of implements equipped with iron blades 




Figure 2.1. Plug ornament of polar bear decorated in typical Punuk style including nucleated circles. 





Figure 2.2. Micro image of the same polar bear plug showing the nucleated circle at 50 x. Object was 
probably incised with a metal tool. Princeton University Art Museum, Cat. #1997-184.  Photo: 
Colligan 2014 
 Collins continued speculating about where in Asia the iron had originated, 
suggesting it could have come by way of a “barbarian” tribe north of Korea, the Su-shên. 
While acknowledging that the question had not yet been resolved, he pointed to the use of 
iron in China by the fifth century BC, and to its use by the North China Su-Shên tribe, 
who in 262 AD sent tribute to China including prestige and military goods from Bering 
Strait cultures (Collins 1947:304). Virtually all discussions of Arctic iron origins have 
pointed to Asia.  
 Froelich Rainey analyzed a collection of artifacts that came from the Punuk 
Islands. He assigned them to an early period of Punuk culture that he called Okvik. The 
collection came from purchases and from excavations but stylistically appeared to be of a 
common cultural origin. He observed that the very thin blade slots “suggest metal blades” 




there were no illustrations of these among the dozens of objects drawn for the report nor 
had he actually found any at the site (Levin and Sergeyev 1964:319).  
 The Ipiutak site at Point Hope was also part of the iron tool discussion, 
particularly because of the remarkable incised objects and the presence of such 
technologically challenging artifacts as the ivory chains. There was evidence that the 
Ipiutak used metal because an engraving tool with a fragment of iron as well as some 
empty knife handles with very thin slots that might once have held metal blades were 
excavated at the site (Larsen and Rainey 1948:148). On the other hand, some engraving 
tools with sharpened ground squirrel teeth were also excavated (Figure 6.17 and Figure 
6.18); Larsen and Rainey assumed that much of the incising work could have been done 
by the tools with sharpened rodent teeth (148). 
 Larsen and Rainey described their reasoning for considering the empty knife 
handles as probable handles for metal blades: 
[The handles] …consist of two more or less symmetrical parts which, when 
lashed or nailed together, form a socket for a blade in one or both ends. Of the 
37 knife handles of this type found at Ipiutak, only four are true composite 
handles. The majority have only been partially split in such a way that the two 
parts clasp the blade firmly. … No blades were found in any of these handles, 
but there is little doubt that most of them had a metal blade. This is indicated by 
the width of the sockets, usually about 1 millimeter, and by the fact that we 
found no stone blades that fitted these handles. The tool was probably invented 
by a people who had access to a very small amount of metal, probably iron 
(1948:82). 
 
Russian archaeologists had worked on the question of early access to iron in the Bering 
Strait region from the perspective of the west side of the Strait. In 1959 efforts to find 
early evidence for iron were rewarded when an engraving tool that still had an iron 





Figure 2.3. Incising tool from Burial 348, Ekven Cemetery. 9.7 cm long (iron tip circled). State 
Museum of Oriental Art. Photo credit: Bronshtein, Dneprovsky and Sukhorukova 2007:148,202.  
Bering Sea context, placing it in the first few hundred years AD (Levin and Sergeyev 
1964:320). Levin and Sergeyev summed up Eskimo iron use on the Chukotka side of the 
Bering Strait: “[M]etal penetrated to their region in very limited quantity, and that not 
only during the Old Bering Sea period, but also later, iron was indeed the ‘diamond of the 
north,’ in both use and value. It was used mainly in drills and engraving tools (gravers), 
and sometimes also for making knife blades” (323).  
 Where did the people of Chukotka, who did not smelt iron themselves, get iron 
from? A.P. Okladnikov identified two possibilities, “the tribes of the lower Lena in the 
southwest, or … from the Amur in the southeast” (Arutiunov et al. 2006a:173). An 
engraving tool with a metal tip had been found at an aceramic, Neolithic site on Ol’skii 
Island in the Sea of Okhotsk in the Amur region in 1931; iron was known to have been 
used by the middle first millennium AD on the lower Lena River (173). 
 Beginning in the 1970s Allen McCartney and Robert McGhee focused on early 
North American iron use. McCartney and D.J. Mack published a short article in 
American Antiquity on iron use in the Central Canadian Arctic. It was based on research 
from McCartney’s dissertation work at Silumiut, Nunavut, near Hudson Bay (Map 2-14). 
Seven metal pieces were found in Thule contexts there – four pieces of native copper, 





provenience. They were found in Thule houses and an associated midden. The authors 
pointed to two pieces of metal excavated by Therkel Mathiassen in the 1920s at Naujan, 
which McCartney and Mack presumed to be of Norse origin (1973:329), as further 
indicating that metal use was an “integral, albeit low frequency, part of the central 
Eskimo tool kit at least 400 [years]” before European explorers reached Hudson Bay 
(328). Silumiut, some 1,900 km from Cape York, remains the furthest from Greenland 
that this type of iron has been found.  
 McCartney and Mack reviewed the data available on occurrences of iron in early 
cultures on both sides of the Bering Strait. They assumed that the iron on the Alaska side 
of the Strait had come from Chukotka by native trade networks. 
 McCartney and Mack were primarily concerned with Thule iron use in the 
Canadian Arctic, which they recognized was isolated from the Bering Strait region until 
the Thule culture began its expansion eastward from Alaska. They felt that meteoritic and 
wrought iron moved along the same trade routes that linked the Central and Eastern 
Arctic. Native copper was coming from the Coronation Gulf deposits to the west, which 
had been exploited by people for millennia, as early as the Pre-Dorset (McCartney 
1977:307).  
 The number of metal pieces reported at Silumiut, where McCartney had 
excavated, was very small. McCartney and Mack suggested that the “infrequent 
occurrence” in Siberian and Central Canadian archaeological sites was due not only to 
the scarcity of iron but also because iron objects could be expected to have completely 
corroded away. They concluded that “it is safe to assume that such iron pieces were more 




1973:329). They also pointed out that small sites or sites only very partially excavated 
would tend to yield few artifacts of a specific type. They agreed with the view that the 
empty composite knife handles were indirect evidence of iron.   
 In addition to the appearance of his dissertation as a Mercury Series publication 
(1977) followed by an edited book of conference papers on the Thule (1979a), 
McCartney’s next written work on iron appeared in a 1988 monograph entitled The Late 
Prehistoric Development of Alaska’s Native People. Despite the focus of the overall 
work, McCartney’s chapter focused on the Canadian Arctic and Greenland more 
extensively than Alaska, at least in part because there was more direct evidence for metal 
use in the east.  
McCartney argued that metal was an essential part of Neoeskimo technology 
throughout the Arctic for centuries before contact. His evidence for this was a 
“comparative abundance of metal pieces in central and eastern Thule sites”; the “wide 
spread occurrence of both metal and handles for metal blades”; and the existence of “the 
long distance trade networks” needed to acquire metal, assure a supply of essential goods, 
and maintain social connectivity (McCartney 1988:58). He also observed that, due to 
insufficient supply of metal, there was evidence for the continued “dual use of metal and 
stone (ground and flaked)” (58). He summarized the reasons for the scarcity of metal in 
Arctic archaeological sites: (1) iron and copper sources within the Arctic could only be 
accessed through long-distance trade or long procurement trips; (2) any form of metal – 
copper or telluric iron nuggets, chunks of meteoritic iron, or iron from Norse nails or 
tools – would have been small when they entered Thule use; (3) as a commodity in 




one tool to another over its “life” in a Thule context”; (4) telluric iron, having little 
nickel, quickly corrodes; and (5) Thule would have taken any pieces with them when 
relocating (61). Archaeologists consider themselves lucky to find actual pieces of iron. 
 McCartney reported on two sites on Somerset Island that showed more evidence 
for metal use than had Silumiut (1988:61). At Cape Garry and Learmonth, he and 
previous excavators found twenty-eight iron pieces, both wrought iron and meteoritic, as 
well as fifteen native copper pieces. It was the presence of metal and the utilitarian 
function of the artifacts in these sites that had led Therkel Mathiassen to propose the 
importance of metal to the Thule (Mathiassen 1927:85). McCartney found indirect 
evidence of metal use in the Somerset Island sites: there were an additional fifty-eight 
tools that had either thin (empty) slots or corrosion marks.  
 Agreeing with earlier archaeologists like Henry Collins and Helge Larsen, he 
suggested that further evidence for metal tools lay in artifacts that would have required 
metal for their manufacture or, at least, to have made them in an efficient way. Such 
artifacts had “lashing and blade slots” on harpoon heads; “narrow drilled holes”; “teeth 
with tiny drilled holes”; “drilled dot decoration”; “ivory comb teeth”; “chain pendants” or 
“narrow, parallel-sided drill holes” (McCartney 1988:59). McCartney added his support 
for these as additional indirect evidence for metal use.  
 The circumstantial (or indirect) evidence of iron would indicate that the Thule 
actually used much more metal than that found in archaeological sites. McCartney 
supported this argument, drawing on an absence of flint burins from Thule assemblages 
that had been noted at least as early as Semenov (1964). Such burins could have been 




were not found. McCartney and Semenov both suggested that their absence was evidence 
that metal cutting tools rather than stone burins had been used; the absence of direct 
evidence of metal burins was due to corrosion and other reasons mentioned above. It 
would be interesting to revisit this hypothesis now that many decades have passed since 
the observation was first made. Today there is a more robust archaeological record to 
examine, perhaps containing some of the mysteriously absent flint burins. Anecdotally, in 
the process of going through hundreds of Thule assemblages in museum collections, it 
seems to me that I encountered many with flint tools. According to Larsen and Rainey the 
Ipiutak assemblage at Point Hope contained “thousands of flint implements, blanks, 
cores, and flakes, together with the flaking tools” (1948:92) in addition to the unknown, 
no longer extant, quantity of iron. In addition, it is possible that ground slate burins were 
used (A. Jensen, personal communication 2017). 
 Indigenous Trade Routes 
Efforts have been made to reconstruct pre-contact trade routes. By drawing on 
Iñupiat/Inuit accounts, trade routes still in operation, geographical features, knowledge of 
travel technology and pre-contact settlements, trade maps were proposed. In 1914 
Stefánsson published a map of historic-era trade routes (Map 2.2) (1914a:102); almost 
eighty years later Allen McCartney (1991:32) extended the map across the Arctic and 
added metal sources to suggest how metal items might have been moving in the Thule 
world. Stefánsson’s trade routes reached from east of the Mackenzie Delta to Hudson 
Bay and north, crossing Victoria Island almost to Baffin Island. McCartney’s broader 
view included “indigenous metal sources – native copper of the Coronation Gulf 




predictable routes of access over time through direct collecting or trade” (30). He 
described his map of Thule winter house settlement sites (reproduced here as Map 2.3) as 
“afford[ing] a reasonable reconstruction of how societies interacted during Thule 
times….Rather than several dozen sites,…there are actually hundreds of Thule period 
sites that dot the Canadian Arctic coasts….The interconnecting links are suggestive only 
of the routes along which metal and other scarce goods might have traveled” (33). 
 
 





Map 2.3 McCartney proposed routes along which metal and other trade goods and ideas could travel 
between Alaska and Greenland. Credit: McCartney (1991:32) 
 
Burch (2005:274-296) made a series of detailed regional maps showing the 
“overland travel routes” in nineteenth century Alaska. He emphasized travel rather than 
trade routes since they were used for more than trading trips. For the most part the routes 
followed logical paths – the coast, major rivers and watersheds. The travel segments that 
were over other types of landscape, mostly mountains, were where his ethnohistorical 
approach came into play. His elderly informants described trips they and their 
grandparents had made along these routes and Burch recorded their recollections, making 
them into maps.  
 The Role of Iron – Iron Age Culture or Epi-Metallurgy? 
 Robert McGhee has worked and written extensively on the Thule and metal use, 
primarily in the Canadian Arctic.  His observation that metal was an essential part of the 
Thule way of life is based on his observation that iron was present in almost every Thule 




Thule culture could, with little exaggeration, be called an ‘iron age’ culture” (McGhee 
1984b:15). To support this, he and others relied on the indirect evidence already 
discussed to expand the visibility of iron use. He supported Semenov’s absent burin 
argument and pointed to the presence of artifacts, such as chains, that would have been 
too difficult, even impossible, to make with only stone, copper, or animal incisors as 
cutting tools.  
 The Iron Age segment of McGhee’s argument went beyond the evidence and was 
indeed an exaggeration. Generally, the term “Iron Age” is used to describe a culture with 
a package of technological and economic developments that were largely not present in 
Thule culture. McCartney analyzed the Thule relationship to iron more precisely and 
more accurately than McGhee. He identified the Thule stage of iron use as epi-
metallurgy, a technological stage when a group is “attached to or connected with 
metallurgy … [with] a dependency on, but not production of, metals. Thule Eskimos … 
manipulated native iron and copper and European wrought iron, copper, and alloys that 
came within their reach” (McCartney 1991:28). McCartney further elaborated on the 
stage of epi-metallurgy as the point at which “metal [is] manipulated through exchange 
systems of ranked or stratified societies, where metal is a status/prestige/wealth material” 
(30). 
 The Thule Migration Event 
In 2009 McGhee reevaluated his own and others’ earlier work on the dating and 
rate of expansion of the Thule Migration (McGhee 2009:155). Mathiassen’s estimate of 
1000 AD for the earliest Thule sites, was made in the 1920s and had been accepted for 




time frame of the initial Thule Migration out of Alaska and into the Central and Eastern 
Arctic to between the thirteenth and fourteenth century. This compressed the period of 
time between the initial migration and the emergence of the Classic Thule phase in the 
Central Arctic to no more than six generations (McGhee 2009:158-160). This 
reevaluation was long overdue and most researchers today are in agreement (McGhee 
2000; Morrison 2009; Appelt and Gulløv 2009; Friesen 2004; Friesen 2009; Friesen and 
Arnold 2008; Appelt et al. 2015; inter alia). 
 In the face of these later dates, McGhee also revised his proposals for what 
motivated the Thule to leave the western Arctic. He dismissed as myth the role of a 
warming climate which he and others had once proposed as a reason for the migration 
(McGhee 2009:155). McGhee has recast his assessment that the Thule went east in search 
of much needed iron (McGhee 1984d:6) to the revised explanation that the Thule 
migration or the Thule dispersal might “be more accurately viewed as an entrepreneurial 
people from the coasts of the Bering or Chukchi seas” who were attracted eastward “to 
trade with Europeans”; they set out on a “form of mercantile exploration” to gain access 
to the meteoritic iron and Norse metallurgy that could be found in Greenland (2009:162). 
McGhee still does not explain how the first Thule to set out knew that there would 
be iron and Europeans with whom to trade somewhere in the east. Apparently the Thule 
found out about the iron or the Norse through the Late Dorset who used meteoritic iron 
and probably encountered some Norse in Greenland. This depends on whether the Late 
Dorset and the Thule encountered one another and whether the Late Dorset told them 




there would have had to have been “a degree of cultural interaction between Inuit and 
Dorset for which many see little evidence” (Morrison 1999:140)  
 Iron as a Mineral  
Among the contributions of Danish geologists to the study of iron in the Eastern 
Arctic are technological studies of iron sources in Greenland. In 1985 Vagn Buchwald 
and Gert Mosdal published the results of their study of seventy-four iron pieces from 
different regions of Greenland that were in Danish museum collections. They selected a 
sample that included iron artifacts from many sites along the west coast of Greenland to 
determine the origin of the metal components, the production methods that had been 
used, and the mechanical properties of the artifacts themselves (Buchwald and Mosdal 
1985:3). Many of these artifacts, minus the small slices that were destroyed during testing 
(for example, Figure 5.12 and Figure 5.15), have since been repatriated to the National 
Museum of Greenland in Nuuk.  
 Buchwald and Mosdal combined the results of their metallurgy tests with the 
archaeological data then known about the objects. In their sample, the distribution by iron 
type was the following: (1) most artifacts found north of Melville Bay in northern 
Greenland were made of meteoritic iron; (2) telluric iron had a limited distribution, being 
found only among artifacts found near its source on Disko Bay; (3) half of the Disko Bay 
pieces were made of telluric iron, while the rest were made from wrought iron; (4) in the 
south of Greenland, all the pieces were wrought iron.  
 In a 2001 article on ancient iron and slags, Buchwald revised the last part of his 
earlier findings. An iron arrowhead that he had included in this study turned out to be 




2001:22,36). The point had been found at Nipaatsoq, an inland, isolated Norse house ruin 
in the Western Settlement. However, Thomas McGovern who did doctoral work at the 
Nipaatsoq site, interpreted this as a post-Norse Thule occupation. The arrow point came  
from an occupation by some Thule caribou hunters who had set up their tent in the 
collapsed Norse house site (Thomas McGovern, personal communication 2017). While 
the Nipaatsoq arrow head is the only piece of meteoritic iron found this far south, the 
context was Thule, not Norse. 
 Indirect Evidence for Iron Use 
 The amount of iron found in archaeological sites is not an accurate reflection of 
the amount that once was there. Evidence for iron in Thule sites can be both direct and 
indirect. The direct evidence is limited by corrosion and the care with which iron tools 
were curated, never left behind, and reused until there was almost nothing left. The direct 
evidence that has been found are corroded fragments of iron and iron tools (Figure 5.15) 
that have been found while excavating Arctic sites. The indirect evidence can be seen in 
thin slot sizes, corrosion stains in now empty handles, and absent tool classes. McCartney 
referred to this as Archaeological “Blindness” (1988:65), estimating that by adding 
artifacts that had probably had blades, the number of artifacts with iron could be 
increased thirty fold in the six sites he re-examined for this study (65-66).  
 The experimental work described in this chapter was designed to see whether cut 
marks on objects could be another source of indirect evidence. Such marks can be seen as 
the fossil records of the tools that were used to manufacture them in the past. Through 
these marks it is possible to discover many details about the tools themselves, including 




can serve as a proxy for iron, or metal as will be explained later, they would be another 
line of evidence to use in estimating the degree of dependence on iron and the dimensions 
of the trade by which the Thule obtained it.  
 I carried out some replicative experiments to see what the marks made by metal 
and stone tools looked like, first making appropriate tools and then using them to make 
cut marks of known origin on ivory and antler. I examined and photographed the marks 
with a low power microscope. By comparing them with those found on actual artifacts, I 
was able to distinguish characteristics of marks on archaeological objects that had 
probably been made by tools of metal and stone. In this way it has been possible to 
expand and strengthen the indirect evidence of metal tool use in artifact assemblages. 
Many examples of this cut mark evidence on artifacts are shown in Appendix 2.  
 I developed a procedure described in Chapter 6, Experimental Cut Marks, that 
was accurate, portable, and non-invasive, and used it to analyze cut marks on a few 
hundred Thule artifacts. An important advantage of this technique is that artifacts can be 
examined and their cut marks recorded without removing them from the collections.  
 Identifying manufacturing material by examining cut marks is not a new idea. 
Several researchers have published reports on ways to analyze manufacturing traces to 
determine whether they were made by metal tools. At first glance, the literature on cut 
marks seemed extensive. A second look, however, showed there were no parallels to my 
project, although there were many researchers whose work offered useful techniques 
along with reassurance that it is possible to identify the material that had made the cut 
marks on artifacts. There has been little published from research using the simple 




this simple equipment was unable to produce sufficiently accurate results or because the 
other research questions required a different type of data to answer. 
 There are cut mark analyses that directly bear on finding a proxy for iron in the 
marks left on archaeological artifacts. S.A. Semenov’s very important work, first 
published in English in 1964, introduced a methodology that is still at the heart of 
experimental work on “the function of ancient tools and the establishment of the 
techniques of manufacture” (Semenov 1964:2). His method combined archaeological 
examples of tools with the study of the “kinematics of working with the hand” (3), 
analogies with ethnographic processes, and microscopic observations of the marks left on 
ancient artifacts. From this he developed tools and processes that could account for the 
marks on the artifacts.  
 Semenov devoted much of his research to understanding early technologies from 
a functional perspective focusing on the morphological characteristics of tools. He looked 
for traces of the manufacturing process that had been left on objects in order to 
understand the sequence of operations and the characteristics of the tools that had been 
used. He examined the objects with binocular and stereoscopic microscopes to estimate 
“the angle of its [the tool used in manufacturing] blade-edge and its depth of penetration 
into the worked material” (162). With these observations he formulated a picture of the 
tools and the manner in which they were used, concluding that the cut marks on some 
ivory and bone objects at early Bering Strait sites confirmed tool makers had used both 
stone and metal tools (162-167).   
 Semenov also examined slots found on some objects like knife handles and 




with a depth of up to 10 mm meant they could not have been made by stone tools. 
Furthermore, if a slot was very thin, it must have been intended to hold a metal blade. On 
examining them with a microscope, he ruled out their having been made by burning or 
boring (165). Thick slots could also have held metal blades with some packing to keep 
the blade in place. I have seen remnants of packing with blades that were thinner than the 
slot. 
 In addition to examining material from traditional palaeolithic and the neolithic 
sites, Semenov also studied artifacts that had only recently been excavated from Ekven 
and Uelen in Chukotka in the Russian Far East and Ipiutak in Alaska (162-167). His 
speculations about metal use based on these slots and the elaborately decorated objects 
from Bering Strait cultures were strengthened when Soviet archaeologists recovered 
direct evidence of metal – a few tools with small bits of smelted iron still in their handles 
at Cape Baranov and Ekven Cemetery (Figure 2.3). 
 Besides his pioneering work in examining marks made by tools, which he called 
traceology, Semenov extended his work to figuring out the type and material of the tool 
that might have made these marks. He attributed the deep straight marks that he observed 
to the claw-shaped iron burin (Figure 2.4 and Figure 2.5) that was widely available in the 
North American Arctic in the nineteenth-century. These burins were very common tools 
at the time; ships brought them in large quantities both for use on ships and to trade with 
eager Eskimo people who also found them very useful. Straight burins were used for 
splitting walrus tusks while claw-shaped burins were used to make deep slots. While the 
example in the two photographs was collected in the Eastern Arctic, a similar tool minus 




made 1877-1881 (1971:Plate XXXVI No.7). It would not have been difficult to obtain 
iron burins from European traders in the nineteenth century but this does not explain how 
such marks were made before Arctic people had access to this type of tool.  
 Semenov and others, including McCartney (1988:72-73), who find the burin 
argument compelling, ruled out the possibility that the marks were made by stone burins 
(Semenov 1964:165), maintaining that no stone burins had been found in Thule 
assemblages. If metal burins had been used, their absence could be explained by 
corrosion but the absence of stone burins could not be explained away. Semenov pointed 
to two iron burins found among the artifacts from a Somerset Island site (PcJq-5) (195) as 
evidence that such tools had once existed.  
 Judging from the experiments, presented in Section 6.4, I believe there are 
weaknesses in this part of Semenov’s work. My observations were that tools of stone and 
rodent teeth can cut ivory and antler although iron might be more effective and able to do 
the job more quickly and with less resharpening. This would suggest that both types of 
tools had been in use. McCartney noted that the Thule continued to use flaked and ground 
tools into the contact period, side by side the metal equivalents (1988:74). This is of 
course how they were able to manage when they were not able to get iron. The absent 





Figure 2.4. Claw-shaped iron burin in antler handle, a type of burin found across the nineteenth 
century Arctic; it was made from a standard tool transported by the crateful for ship maintenance 
and trade by European expeditions. Example from collection made by Steenstrup in Disko Bay, 
Greenland. Danish National Museum, Copenhagen. Cat. #L2.1009.  Photo: Colligan 2014 
 
 
Figure 2.5. Micro picture of the claw-shaped iron blade on above tool, at 50 x. The blade is 0.9 mm 
thick. Photo: Colligan 2014 
 Furthermore, to insist that claw shaped burins were necessary for incising/cutting 
ivory does not explain how this work was performed before the earliest contact period 
brought these tools to the Arctic. Prior to the nineteenth century there must have been 
another way to make thin, deep metal slots, perhaps by using a small, thin blade of hard 
stone like jade or a differently shaped one of iron. Incised lines could have been made by 
rodent teeth, metal, or stone burins. There could have been metal burins which corroded 





 By the 1980s cut marks on osseous (both bone and antler) materials were being 
studied to answer archaeological questions about social change. Sandra Blaylock was a 
student of Allen McCartney at the University of Arkansas. McCartney was responsible 
for most of the archaeological research about iron use in the prehistoric Arctic; his 
relevant work is discussed in the chapter on iron. Blaylock’s overall experimental work 
was focused on the ways by which the Thule might have manufactured their objects from 
antler and green and dry whale bone. Ivory was not included in her study.  
 One of Blaylock’s research questions was how to find a proxy for the missing 
Arctic iron. She argued for the absent iron burins as well (Blaylock 1980:187), 
identifying grooves that because of their straightness, depth and square bottom 
configuration, she and other researchers believed could not have been made by any of the 
other tools in the Thule toolkit.  
 Rebecca Cole-Will (1984) examined in detail three Copper Inuit sites from Banks 
Island and Victoria Island. She studied these assemblages to understand what impact the 
sudden influx of exotic goods had on the native trading networks after 1853, the date 
when a group searching for the ill-fated Franklin Expedition abandoned an entire ship 
and a large cache of European goods. The Copper Inuit exploited this influx of iron, 
wood, and other European materials for the next thirty-five years. By the beginning of the 
twentieth century, native copper had been replaced by salvaged materials such as these. 
By this time iron was also coming into the area via the Caribou Inuit who traded furs with 
representatives of the Hudson Bay Company (Morrison 1987:4). Newly available metal 
tools such as saws, needles, and pots functioned as a stimulus for economic and social 




modifying antler. For this reason, Cole-Will’s replicative studies involved iron tools only. 
Her discussion of the properties of antler and the characteristics of the marks made on it 
by iron provided an approach to observing and describing the morphology of metal-made 
cut marks. 
 Sandra Olsen (1988) studied manufacturing marks on bone artifacts to track the 
technological transition from stone to metal tools that took place between the Early 
Bronze Age and the Iron Age in England. She used a scanning electron microscope 
(SEM) with small silicone rubber molds of the grooves and cut marks to examine the 
marks on objects from three assemblages of different time periods. Her research 
documented the shift from stone to iron tools as well as a greater dependence on metal 
corresponding to the increased supply of it in assemblages from the Iron Age as 
compared to the Bronze Age (1988:337).  
 The research question that Gusev and Zhilin (2002) undertook to answer was 
what tool material had been used to manufacture the Bering Strait artifacts made of 
walrus ivory, antler, and bone. They conducted experiments using stone and iron tools 
that they had made to examine sixty-one artifacts from the Bering Strait cultures (Old 
Bering Sea-Okvik, Birnirk, Punuk, and Thule) in order to figure out what tools had been 
used to manufacture them. Gusev and Zhilin determined that the stages of manufacture 
were to: (1) make a tool in the general shape; (2) drill and carve holes and slots; (3) carve 
spurs and decoration; (4) level the surface through grinding; (5) engrave; and (6) polish. 
Based on their experimental work on antler and walrus ivory, a stone burin made slots 
that were more than 2 mm wide, more than 2 mm deep, and with uneven walls on the 




show crumbling because the edge of the blade would have crumbled during use (140). In 
contrast, the slots made by an iron burin were between 1 and 2 mm wide, the edges of the 
slots and engraved lines showed no signs of crumbling, and if the harpoon head was 
completed using a single iron burin, all slots and grooves on it would be the same width 
since the width of the cutting tool affected the width of the marks it made. The 
observations of Gusev and Zhilin were along the same line as those of Semenov – while 
it is possible to make harpoon heads with stone burins, the grooves cannot be made as 
thin or as smooth as those made using an iron burin.   
 Gusev and Zhilin examined the cuts and incised lines with a binocular 
microscope. They reported that the shape of the slots carved in bone (antler) appeared 
like the diagram in Table 2.1  
Table 2.1 Diagram of Cross Section of Slots Carved in Bone 
(after Gusev and Zhilin) 
Note: The blank cell in the table is because a blunt metal blade would not be able to carve deeply. 
 
These shapes are similar to those that I identified as stone and metal cut marks (see below 
for elaboration).  
 Genevieve LeMoine (2002) discussed problems and offered solutions to some of 
the issues that I also experienced with regard to recording and analyzing microwear 
experiments. She experimented with several types and brands of incident-light low power 




using any microscope may not give the most accurate results. She pointed out that 
microwear patterns “can look considerably different under different microscopes” (13), 
even when using different brands of the same type of microscope.  
 One focus of LeMoine’s research involved repeated observations of objects 
undergoing change requiring her to record accurately each stage of the process. Here she 
turned to her experience with replicas generally needed for Scanning Electron 
Microscopy (SEM). She evaluated various strategies for making replicas, settling on a 
standard technique involving acetate tape. 
 While making replicas was not a viable approach for my wide-ranging research 
involving several museums whose curators could have justified reservations about the 
impact this process might have on the artifacts, LeMoine’s discussion of problems posed 
by incident light choices was helpful. Based on this, I decided that while being mindful of 
the possibility of misleading micro images, the cut marks and incised lines I was 
photographing were not as subtle as the stages of microwear that she was analyzing. I 
added considerable flexibility in lighting by using a scientific illuminator with two 
posable LED fiber optic lamps as an external light source, an alternative to the flattening 
effect of the internal overhead light of the Dinolite microscope. 
 Boschin and Crezzini (2012) moved the technological bar higher by quantifying 
the precise measurements of a 3D-imaging microscope. They also conducted a 
microanalysis of the traces left by flint and metal blades used to butcher fresh cattle 
bones. The resulting quantitative data enabled the use of statistical tools to analyze the 
cut marks. The Research Unit of Prehistoric Ecology of the University of Siena is 




that could be used in analyzing cut marks on artifacts. The analytical units (depth, breadth 
at the top and at the floor, and vertex of the groove if the sides were to be continued until 
they met) are not yet standardized. A measure of cut mark volume was devised in similar 
research by Schnellenberger and Schmidt (2015).  
 In the Wells, Renouf, and Rast study (2014), Rast’s replica tools were used to 
make comparative marks to help understand what tools might have been used to produce 
artifacts excavated at the major Newfoundland Dorset site of Phillips Garden. The 
materials involved in the study were whale bone, bird bone, caribou bone and antler 
worked using replicas of typical Dorset lithic tools. While this is a study of the 
technology of the Dorset rather than the Thule, it is an example of the power of 
collaborative research between archaeologists who combine thorough familiarity with a 
particular archaeological culture with expertise in faunal analysis, lithic analysis, and 
experimental tool making. It also is a study that relied on a low power microscope to 
produce photographs of the marks on archaeological tools and the surface changes in the 
experimental tools used in the manufacturing process. It incorporated simple technology 
available to virtually every archaeologist in the laboratory or in the field, encouraging me 





 The Thule Culture 
This chapter focuses on presenting a general picture of those aspects of the Thule 
social structure and technology that establish its ability and need to trade and exchange 
goods and to maintain cultural connections over considerable distances. The maps, based 
on archaeological data from all the areas where the Thule lived, represent Thule culture 
on a continent-wide scale. Accounts of early meetings between the “Eskimaux,” the 
Thule descendent groups, and early European explorers of the Arctic supplement the 
archaeological record.   
  Introduction – Origins of Arctic People 
 Although the human population event often referred to as the Peopling of the 
Americas began in the Late Pleistocene, it was several more millennia before human 
populations spread into and across the Arctic. The first wave of Arctic settlers occurred 
when the Palaeoeskimos from Eastern Asia crossed the Bering Strait four to five 
thousand years ago. These nomadic hunters lived in small groups and moved about the 
landscape taking advantage of the marine, terrestrial and avian resources, lithic raw 
materials suitable for tool making, and some essential plant materials. Palaeoeskimos 
were successful in their adaptation, leaving behind evidence of their 4000-year presence 
inland and along the coasts of the North American Arctic.  
 Early in the first millennium AD new settlers – Neoeskimos – began to cross  
the Bering Strait to Alaska. The Thule culture was part of this Neoeskimo tradition whom 
geneticists have recognized as “a distinct people [from the Palaeoeskimo] that are genetic 





Map 3.1 The extent of the area occupied by the Thule in pre-contact North America. The present day 
regional divisions are shown for clarity. Further information on the sites shown on the map can be 





recent genetic study by Raff et al. determined that the Alaskan North Slope region 
“served as the ancestral pool for eastward movements to Canada and Greenland, for both 
the Paleo-Eskimo and Neo-Eskimo populations” (2015:1). This confirmed the 
understanding that the population movement in the Arctic was from the west to the east.  
 The region around Utqiaġvik and Piġniq (Birnirk) may have been where Birnirk, 
an earlier or possibly coterminous Neoeskimo group, and the Thule culture became whale 
using and hunting societies (Mason 2016:505-506). The Birnirk hunted whales but did 
not depend on them for their survival (Sheehan 1997:20;59). Mason summarized what is 
known about the geographical origins of these groups: “In sum, the OBS (Old Bering 
Sea) - Punuk - Birnirk - Thule transition or continuum occurred along the northern 
Chukchi Sea coast although no certainties allow the validation of one coast over the 
other, so that establishing Thule origins in either Siberia or Alaska remains the grail—as 
at the dawn of Arctic archaeology in the 1940s” (Mason 2016:506). 
Whale hunting, particularly if people were dependent on it for food and trade, 
required the development of a specialized suite of harpoon and float, transportation, and 
storage technologies as well as changes in human organization to make success likely. 
Artifacts at Piġnik indicate that the Birnirk culture had developed dog traction (Ford 
1959:151;153;155-156; Mason 2016:499). Also in the deposits at Piġnik, there were 
many parts from sleds, the umiak and kayak, and toggling harpoons (Ford 1959:37-55); 
furthermore, there was evidence for well-built storage constructions for meat and blubber 
(47). Structures at Piġnik had an abundance of whale bone structural elements (some are 
still visible in Figure 3.4), including crania that were probably incorporated for the 




 Reflecting the shift to greater dependence on whaling, many of the Thule on the 
north coast of Alaska lived in relatively large, permanent villages. Sheehan examined the 
connections between whaling, sedentarization, larger settlements, and increased social 
complexity, concluding that the increased settlement size would have necessitated 
“significant indigenous complexity prior to contact phenomena” (1997:23). He described 
the social implications of this dependence on a single, migratory species: “With village 
life dependent upon trade, and trade dependent upon the whaling surplus, and the surplus 
in the hands of the whaling captains, social complexity is a necessity simply to organize 
the logistics” (174). The complexity of the social structure both enabled and was 
supported by trade.  
 The Arctic Region and Climate 
 The Arctic is the geographic region that lies between the Arctic Circle and the 
North Pole. Its borders are defined in at least three ways. The Arctic Circle (66 degrees 
34 minutes north latitude) is an arbitrary geographic line separating the arctic and 
subarctic zones. The treeline is another boundary, with the Arctic being the land north of 
the limit of viability of coniferous trees. This not only reflects different ecotones but in 
some areas demarcates boundaries of territories where Eskimo/Inuit and Indian groups 
held sway. A third definition of the Arctic is connected to temperature – it is the region in 
the higher latitudes where the average daily temperature in summer is not above 10 
degrees Centigrade (https://nsidc.org/cryosphere/arctic-meteorology/arctic.html). As can 
be seen from today’s experience with climate warming in the Arctic, boundaries 




 While the Arctic climate does not give much room for error, the Thule and other 
Arctic people have made it a resource. Land-fast ice extended the land and the range of 
faunal resources within their reach. Ice, snow and cold played an important part in house 
construction as well as in food preservation. The frozen surfaces of rivers, lakes and 
coastal water served as important transportation routes over which the Thule traveled 
considerable distances with their sleds, dogs, and boats (on sleds). 
 Storage, Faunal and Plant Resources 
 The Thule, like other Arctic people, used a wide range of resources. The land and 
sea provided opportunities for hunting and fishing, some plant gathering, and the 
harvesting of driftwood from many species of trees along the shorelines. These were the 
raw materials for clothing, shelter, tools, containers, fuel, and, of course, food. 
 Because of the dramatic seasonal differences, many species of Arctic fauna are 
migratory and available seasonally in large quantities over short periods of time. Walrus, 
several species of whales, several species of seals, and caribou are exploited (Friesen 
2012:4). Huge flocks of migratory birds nest seasonally in the Arctic and have long been 
important sources of food and other materials. Some important fish species are 
anadromous, spending part of their life cycle in the ocean, the rest in rivers. Mountainous 
areas have additional fauna that can be hunted, neighbor relations permitting. Polar bears, 
musk ox, mountain goats and sheep, grizzly bears, and smaller furbearing animals like 
arctic fox, wolf, wolverines, hare and ground squirrels, as well as ptarmigan, are available 
most or all of the year. 
 Storage technology was critical to being able to make use of migratory resources 




Thule sites, especially sites associated with drive lanes, fox traps, hunting blinds, and 
campsites where hunting clearly took place. At coastal sites where whaling was (and may 
still be) carried out, subterranean ice cellars were dug into the permafrost. Other 
preservation methods were air drying, freezing carcasses above ground, and preservation 
of faunal and plant products in sea mammal oil. 
 Both in the interior and in coastal areas, caches were situated near the initial site 
of harvest so large amounts of food need not be immediately transported back to where 
people were living. The main concern was to protect the harvest from animals while 
storing it in places where people could access it when needed.  
 
Figure 3.1. Ice cellar on surface, Point Hope, Alaska. This cellar has been dug through the freeze-
thaw zone into the permafrost and will be used to store whale meat and other traditional foods. 





Figure 3.2 Lowering meat into an ice cellar in Utqiaġvik, AK. Credit: Luciana Whitaker, 
Latincontent, Getty Images/National Geographic 2015 
   
 Evidence for centralized food storage is known from archaeological contexts as 
well as from late prehistoric and the present (Sheehan 1997:28; Burch 2006:147).  
Ice cellars, still used in some areas of the Arctic (Figure 3.1 and Figure 3.2), require 
considerable work to construct and maintain. They are used to store large amounts of 
meat and blubber for many months. In the western Arctic the ice cellars were often the 
property and responsibility of the whaling captain whose boat and crew took the whale. 
Because ice cellars were chopped into the permafrost and depended on them remaining 
frozen, they required extra maintenance in a time of climate change when the freeze-thaw 
zone was not stable. The social complexity of some Thule groups suggests that 
responsibility for and control over food stored in ice cellars may have also have been a 




Evidence of smaller scale storage is widespread in Thule sites. Thousands of 
small stone caches, some specifically believed to have been for meat, have been recorded 
in Greenland. This may indicate less communal or large scale storage. Elsewhere, 
especially away from the coast, caches were dug into the soil; while they may be missed 
by archaeologists today, they were most likely quite visible to those who depended on 
them for cached provisions. 
 The Thule Culture Described 
Moreau Maxwell described the Thule as “perhaps the most gadget-oriented 
people of pre-history” (1985:262). This is certainly evident in the variety of tools found 
in their assemblages. What follows is a generalized picture of Thule technology from 
Mathiassen, emphasizing aspects that relate to the rest of this dissertation: the tools and 
the technology that enabled the Thule to carry out their long-distance trade. There is also 
a short discussion of Thule winter houses and ceremonial houses accompanied by maps 
showing their distribution.   
 Therkel Mathiassen identified, described and named the Thule culture in 1927 
after comparing the assemblages he collected on the Fifth Thule Expedition with 
collections from other Arctic regions. He excavated the site of Naujan, situated at the 
base of the Melville Peninsula in the northwestern corner of Hudson Bay, which became 
the type site for the Thule culture. Mathiassen identified 152 artifact and structural 
feature types associated with Thule culture sites. Some of these were found in almost all 
Thule sites while others were known to occur in only a few Thule assemblages. This 




employed today. Archaeologists, however, have been unsuccessful in establishing criteria 
to distinguish Thule sites temporally.  
 Mathiassen described the Thule as  
…a highly developed and remarkable Eskimo culture [italics in original] ….a 
people, living in permanent winter houses by the coast, in conical tents in summer, 
hunting the whale, the walrus, the seal, the bear and the caribou, trapping foxes, 
catching birds and salmon, all by means of a highly developed implement technique. 
They had all the typical Eskimo forms of weapons and implements: the dog sled, the 
kayak, the women’s boat,… and were also familiar with the snow house…. The 
Thule culture is by no means a primitive culture. (1927:6) 
 
 Following his excavation of the Naujan site in the Canadian Arctic, Mathiassen 
defined the Thule culture based on a list of traits he found were always present in a Thule 
assemblage (Figure 3.3):  
Thin harpoon heads with open shaft socket (the Thule types, fig.1.3-5); thin whaling 
harpoon heads (2); loose harpoon foreshafts with conical shaft end and a central or 
lateral line hole (1); heavy socket pieces for harpoon shafts (12); loose lance heads 
with open shaft socket (a); fixed lance heads with wedge-shaped shaft end and 
longitudinal grooves or side blades (11); bladder dart heads with barbs and conical 
tang (10); weapon points of baleen (14); baleen bows (17); arrow heads with conical 
tang with two knobs (7); bird harpoons (34;); bola balls (13); side-prongs for bird 
darts, with barbs on both inner and outer sides (15); barbs for salmon spears, with 
bent over neck (16); broad snow knives with two shoulders (18); knives with blades 
in the sides (21); whittling knives, the handles of which are formed by lashing 
together two longitudinal pieces (19); mattocks (35); wedges (29); hand drills (20); 
ulos (women’s knives) without tang (24); whalebone shaves (22); scrapers of caribou 
scapula (23); “winged” needle cases (28); lamps with rows of knobs near the front 
edge (32); oval soapstone cooking pots (33); earthern [Mathiassen’s term—Au.] 
vessels (27); platform coverings of baleen (31); combs with narrow, ornamented 
handle (25); bird figures with human fore bodies (26); human figures with “amulet 
strap” (31); amulet boxes (30); certain ornamental elements (some will be seen on 
28, others on 25). [The proveniences are: Naujan – 1, 2, 4, 6, 9-11, 13, 18-21, 30-33; 
Qilalukan-Mitimatalik – 3, 5, 14-15, 17, 25-26, 34-35; Kuk – 12, 16, 23-24, 29; 





Figure 3.3. Mathiassen's assemblage of Thule objects. See previous text for identification and origin 





With these tools as the core types, Mathiassen found that the following additional 
tools associated with the Thule were present in some, but not all, Thule assemblages:  
…seal scratcher; baleen wolf killer; net and trap of baleen; cup-shaped scraper; 
ornamental pendants of ivory; chain; ornamental pendants of slate; the peculiar 
wooden handle; thin harpoon heads with closed shaft socket and the blade at right-
angles, or parallel, to the line hole; foreshafts for ice-hunting harpoons; finger rests 
…; mouthpieces and holders for harpoon bladders; facet ground slate blades and 
bone blades for harpoons and lances; flint blades with tang; wound plugs; wooden 
bows; sinew twisters for bow backing; arrow shafts; gull hooks; leister prongs; 
salmon decoys; trout needles; cross-bars and shoes for sleds; models of kayaks; snow 
probes; long flensing knives and short knives with end blades; short whittling knives 
with end blade; whetting stones; adzes; the various parts of the bow drill; various 
scrapers; sewing needles; bodkins; bowls; cups; meat forks; spoons; marrow 
extractors; fire drills; blubber pounders; snow goggles; pierced animals’ teeth; … the 
dog sled; the kayak; the women’s boat; the harpoon with moveable foreshaft, loose 
head and bladder; the ice-hunting harpoon; the bladder dart; lance; bow and arrow; 
fox trap; bola; bird dart; throwing hoard; salmon dam; salmon trap; salmon spear; 
leister; snow knife; men’s and women’s knives; the mattock; adze; bow drill; and 
hand drill; scrapers; needles and needle cases; the blubber pounder; soapstone 
cooking pot; pottery; combs…. [punctuation altered for clarity: author] (Mathiassen 
1927:4,6).  
 
 Tool Manufacturing 
 The Thule made their tools primarily from lithic and faunal material rather than 
plant resources. While ivory, antler and stone were the most commonly used, they also 
used bird and mammal bone; baleen; tusks and teeth of walrus, whale (including 
narwhal), mammoth, caribou, and rodents. Wood was also used, usually from drift wood 
but occasionally from trees obtained through trade or trips to areas with trees. Knife 
blades, incising points, and harpoon and arrow blades were made from slate, obsidian, 
chert, and other lithic materials, as well as baleen, caribou leg bone, iron, and copper. 
Blades and incising points were attached to handles using baleen strips, sinew, tree nails 




using packing and perhaps a bonding agent (I have seen examples of all these techniques 
in Thule collections in museums.) Faunal materials such as fur, skin, gut, organs, sinew, 
baleen, feathers, beaks, and claws were used to make containers, house coverings, nets, 
and clothing. Moss, feathers, and heather were used for wicks and for purposes where 
absorbency and insulating properties were needed. Clay was tempered with sand, gravel, 
moss, grass, hair, or feathers and made into lamps and containers; it was often underfired 
or unfired, made functional instead with applications of seal blood and oil (Harry et al.  
2009). In general, in an environment devoid of wood and plant products, the Thule 
typically used osseous materials (and some metal) in place of wood, and animal skins or 
organs in place of plant products. Metal availability and use are discussed in Chapter 5, 
Iron and Thule Iron Use. 
 Heating, Shelters, and other Structures 
 There are thousands of ruins of Thule winter houses throughout the North 
American Arctic. Most are along the coasts or on islands but some are situated in the 
interior on lakes and rivers, as well as along the mouths and deltas of large rivers. Winter 
settlements had one to several single- or multi-family semi-subterranean houses. Some of 
the North Alaskan villages had 12 to 20 or more houses that appear to have been 
occupied at the same time (A. Jensen, personal communication 2017). The houses could 
be rectangular, oval, or round, or arranged as a cloverleaf and made from available 
materials – wood, whale bones, narwhal tusks, driftwood, cut blocks of sod, boulders, 
rocks, or antlers. They were built with a cold trap tunnel, lower than the main room of the 
house, which provided access to the outside while enhancing security, preserving internal 




of the main room. The roof would have been a wood or whale rib frame covered with 
animal skins or sod chinked with moss and snow (Morrison 2009:168-169; Maxwell 
1985:283-288; Friesen 2012:4; Lee and Reinhardt 2003:160; Mary-Rousselière 1979:55-
58; Savelle 2002). 
 There was a brief-lived controversy in the 1970s (Freeman 1979) about whether 
the Central Canadian Arctic Thule had been whale hunters like the North Alaskan Thule 
(McCartney 1980:517). In a polemic presenting extensive faunal evidence that the 
Central Arctic Thule had indeed been hunting whales, Allen McCartney gave a succinct 
description of Thule winter villages and what could be deduced from some of their 
characteristics: 
What the archaeologist will find are permanent villages (suggesting whaling crew 
potential), umiak parts and large sea mammal hunting gear (suggesting whale 
hunting potential), meat caches and whale bones (suggesting whale meat and blubber 
storage and reliance), faunal evidence of mixed hunting and fishing subsistence 
(suggesting of whale was not the sole dietary animal), remains of karigis (suggestive 
of ritual and supernatural activity), and bits of “foreign” materials that derive from 
exchange with interior and other coastal groups (suggestive of food surpluses). Each 
of these features or artifacts is also found at large Thule winter sites in the Canadian 
Arctic (McCartney 1980:528-529). 
 







Figure 3.4. Winter house mound, whale bone construction elements. Birnirk, Alaska. Credit: 
Colligan 2009 
 
Where people had access to whales, the mandibles, ribs, scapulae and skulls were 
often integrated into the structures for structural (Figure 3.4) as well as symbolic reasons. 
Whale bones were used in many winter houses in ways that must have had special 
import. Sheehan’s description in Section 3.7 of how whale bone was used in a ceremonial 
house gives an idea about how this symbolism could have been elaborated. Very often 
whale skull elements were incorporated into house or tunnel entrances. As could be 
expected in wood-poor environments, long elements such as mandibles and ribs were 
used to support walls, roofs, and tunnel structures. Scapulae were used for flooring, walls 
and platforms.  
Excavation is necessary to understand the architecture, contemporaneity, and 




mound may not be apparent without excavation. Burch points out that from one to as 
many as four houses (Burch 2006:122) could be within a single house mound. Thirteen 
separate houses were found within Mound 34 at Utqiaġvik (Sheehan 1997:106). Some 
structures that have been called winter houses may have been qarmat (fall tent structures) 
(Mathiassen 1927:136; Park 1988:165); some qarmat appear to have been used in winter 
as well (Schledermann 1976:36). 
Despite these important considerations regarding the relationship between house 
mounds and number of winter houses, the data on which the maps are based can give 
some idea of the relative sizes of Thule settlements in different regions. The data are 
reported as winter houses or house mounds without distinguishing between the two 
terms.  
Map 3.2 shows two types of information. First, it shows Thule sites with winter 
houses. Examples of Thule sites that would not be on this map are those which had only 
tent sites, burials, drive lanes, or caches. Secondly, using purple pins, it shows sites with 
winter houses constructed using whale bone.  
Table 3.1 breaks down the winter house settlements by size, giving the data from 
Map 3.2 as counts and percentages. They are shown by region, dividing the data into 
three groups: sites with 5 or more houses, 10 or more houses, and 20 or more winter 
houses per settlement. James Savelle and other have observed that in whaling regions, 
settlement size reflects the number of houses needed to provide whaling crews (Savelle 






Map 3.2 Thule sites with winter houses that had been constructed using whale bone. Whale bone was 

















































Alaska 67 58 67 32 55 21 36 15 26 
Yukon  48 19 40 2 11 1 5 0 0 
NWT 190 56 29 19 35 6 11 2 4 
MB 3 3 100 0 0 0 0 0 0 
N/Lab 95 31 33 12 39 8 26 1 3 
NU 107 38 36 24 47 15 39 9 24 
QC 99 50 51 16 42 3 6 1 2 
GL 1352 828 61 233 28 76 9 20 2 
          
Note: Columns in red are percentages and are in color to make it easier to read the table. 
Some observations based on data in this table: 
• the settlement size in the Yukon Territory and Greenland tended to be quite small 
with not even one-third of sites with winter houses having 5 houses.  
• there are only three Thule sites in Manitoba with little data as yet published on 
them; they constitute too small a sample to be informative.  
• the Quebec and Labrador (as part of Newfoundland/Labrador) regions adjoin and 
overlap. There are some similarities in the overall number of sites with winter 
houses as well as the percentages of sites with over 5 and over 20 winter houses. 
As for the 10-or-more winter house category, they differ significantly, with 





• Alaska and Nunavut have the greatest similarities in all size categories, yet there 
is quite a difference in overall percentages of sites with winter houses. 
• Also, with whaling requiring minimal numbers to make up one or more boat 
crews to go hunting as well as a certain minimum number of people to be 
involved in the timely butchering of the enormous packages of protein that whales 
represent, the Thule communities that were involved in whale hunting most likely 
met a certain minimum size.  
These statistics are broad indicators of settlement size. Peter Whitridge examined 
the research on the relationship between site size and whaling crews (1999b:186-196), 
observing: “What is most striking about the distribution [of the survey of number of 
houses at 271 winter sites compiled by Allen McCartney in the 1970s] is the presence of 
distinct modes at 2, 5, 9, 15 and 21 houses, which hint at an underlying determinant of 
winter settlement size that favors particular scales of aggregation (after 2, the modes fall 
approximately at multiples of 5)” (187-189). The assumption was that the houses were 
occupied contemporaneously, that each house had seven to eight people and that there 
was one hunter for every three to four people. “[T]he four larger modes represent 
increments of 6-12 hunters. This range corresponds quite closely to the size of a whaling 
boat crew” (189). In reviewing the correspondence between number of winter houses and 
whaling, these data can be used to make overall population estimates.  
Today these winter house structures appear as large mounds with depressions in 
the middle where the roofs have caved in to the center of the house. The walls have also 
tumbled into the center and are now low rims of earth with whale bones or boulders 




covered with wooden boards, depending on availability. Ventilation and light were 
provided by a gut window in the roof. The kitchen was sometimes separate, sometimes 
part of the main room, or off in a corner. An elevated sleeping platform running along at 
least one side would have been covered with heather, baleen mats, or animal skins. 
Caches or storage spaces were excavated into the walls, floor or under the sleeping 
platforms. A cold trap tunnel or passageway, usually lower than the main part of the 
house, provided access to the outside (Lee and Reinhardt 2003:4). These houses were the 
scene of most of the household work and tool manufacturing occurring during the bitterly 
cold winter months.  
 A stone or pottery lamp provided heat and light. The lamps burned marine 
mammal oil using a moss wick to maintain a warm interior without undue melt of the 
snow and ice that provided insulation (Burch 2006:224-226). Sometimes the lamps were 
used for cooking, mostly boiling liquids or heating rocks to be used as boiling stones. A 
net of baleen strips might be well above the lamp where clothing could be spread out to 
dry.  
 Winter houses were not well suited for year-round use because they became 
“dripping bogs” as the ground thawed with warming weather (Lee and Reinhardt 
2003:5); outside of winter, in some areas of the Arctic, the Thule lived in qarmat – 
substantial tents primarily for fall and early winter occupation (Park 1988) – or in lighter 
tents. Small snow houses would have served as temporary shelters during winter hunting 
trips. Thule descendant cultures, particularly in the Central Canadian Arctic, replaced 
winter house settlements with domed snow house villages built on the ice to be near seal 






Figure 3.5. A Thule-style playhouse in use at Igloolik, Nunavut, Canada. Copyright: National 
Museum of Denmark.   Photo: Jørgen Meldgaard 1954 
 
 Thule sites also had different types of structures that were not for shelter such as 
caches (described above), fox traps, hunting blinds, and other features relating to hunting; 
dance circles, playhouses (as in Figure 3.5) and play boats; kayak and umiat stands; 
graves; inuksuit (stone structures used for directional purposes); and ceremonial houses.  
Thousands of campsite locations have been observed by archaeologists; most 
certainly thousands more have not been recorded. Some were established for a long non-
winter duration, others for overnight stays while traveling. This was both a way for the 
Thule to avoid the unpleasantness of living in a house built on thawing permafrost in 




tent rings were built near drive lanes and blinds; caches that were also nearby were 
another indication of these subsistence activities (Savelle 2002b:81).  
 Ceremonial Houses 
There are ceremonial houses in Thule settlements throughout the Arctic (Sheehan 
1997; Larson 1995:207-220; Gulløv 1988; Thalbitzer 1962; Whitridge 1999b; Savelle 
and Habu 2004; Savelle 2002b; Friesen and Norman 2015:7). A structure without a 
kitchen is generally identified as a ceremonial house. Ceremonial houses had many 
shapes, sizes, and configurations (e.g., Figure 3.6), and were intended for a variety of 
purposes. Who was able to use these structures varied. Some were used by the whole 
community while in other regions they were only to be used by men. They could be the 
site of the ceremonial life of the community and where intercommunity events took 
place. In some areas they were places where men made and repaired tools and even built 
and boats. They could have been used for some combination of purposes.  
There are many terms for ceremonial houses including qargi, karigi, kasgi, gariyit, 
kassi, and kashim, partly due to linguistic differences. Map 3.3 shows the distribution of 
ceremonial houses that have been identified in the databases and some from the literature. 
There is at least one ceremonial house or dance ring in each site that is marked as having 
a ceremonial house. There are large areas where no ceremonial structures are noted 
though there may have been sites that had one or more. There are several possible reasons 
for no ceremonial houses being shown on the map: unless a feature is excavated, it would 
be difficult to identify it as a ceremonial house; the site reports might have mentioned the 




helped fill in this gap for Greenland with his 1988 article on probable qassi (the 
Greenlandic term) in Greenland (1988a).  
Because ceremonial houses had particular functions, they were often built to 
include symbolism and ritual meaning. Sheehan described the symbolic incorporation of 
whale bones into the structure on Mound 34 at Utqiaġvik, AK, which was believed to 
have been a qargi (the term for ceremonial structure in Iñupiat). Some of the faunal 
elements were not intended to be visible once the structure was completed, a 
phenomenon Sheehan called buried symbolism.  
The qargi was constructed in a ceremonial fashion, as seen in the materials used 
and in their representational arrangement. Apparently, symbolism did not have to be 
permanently visible to be effective, given the burial of various arranged components 
of whale, walrus, polar bear and eider (144)…. 
 
Whale bones made up the superstructure of the Mound 34 qargi. Before the 
building was erected a substructure was laid in sterile soil under the floor. The buried 
elements, except for clearly distinct supports for dance floor planks, did not support 
anything and served only symbolic purposes. They were not accessible, or even 
visible, to the building’s occupants. Once the qargi was erected over them, they were 
permanently frozen in the ground. 
 
Stratigraphically, the buried items were distinct from the building’s surface 
elements and superstructure. I think that from a villager’s perspective, the buried 
features were intertwined with the building’s visible parts. The entire qargi seems to 
have represented an entity, the whale, with other marine game animals included in 
the larger representation, as if to show that the whale’s spirit was not limited to its 
physical form (149-150)….  
 
Carefully arranged under the floor were bird wings from the common eider, and under 
that there was a baleen toboggan.  
Deeper still below the qargi floor, slightly offset but in anatomical order, lay the 
whale’s atlas, or first cervical vertebrae (the skull rests against it in life), followed by 
caudal or tail vertebrae. Just above the bones but deeper than the toboggan were laid 
out three elements of walrus and polar bear, also in anatomical order, although 
representing mixed species. Two walrus limb bones were in anatomical sequence 
and aligned along the qargi’s long axis; a corresponding opposite polar bear limb 

















Figure 3.6. Model showing interior of a ceremonial house (qargi), Pt. Barrow, Alaska, circa 1900. 
Arrow shows person entering the qargi through a hole that leads to the entrance tunnel. Cat. # 
5/3662. Courtesy of the National Museum of the American Indian, Smithsonian Institution 
 
 Canine Assistants and Transportation  
 Dogs have played an important role in Arctic societies. Early evidence for dog use 
has been as associated with the Birnirk culture (Shepherd 2004:2; Mason 2016:499; 
Mathiassen 1927; Ford 1959). Ethnographically dogs are known to have helped people 
pull sleds, carry packs, warn of intruders, helped in hunting polar bears and seals, and 
served as “walking larders” Consuming food in times of plenty only to be food in leaner 
times. They were also harnessed to umiaks to help power them when traveling close to 
shore in Western Alaska. Ivory trace buckles and whip handles provide archaeological 
evidence of Thule dog use; dog skeletal remains showing evidence of stress from pulling 
have also been found. A family would not be likely to have more than two or three dogs, 
the limiting factor being that they would have to be fed.  
 Boats are known from the archaeological record as well as from ethnographic 




are still in use (Burch 2006:249-252; J.Taylor 1979:294-295). While umiaks could carry 
the large whaling harpoons and considerable amount of equipment used in the whale 
hunt, kayaks were more maneuverable and were used in some areas to pursue and close 
in on wounded whales (J.Taylor 1979:294-295).  
 Umiaks vary little in design across the Arctic. There were open boats constructed 
from drift wood, harvested wood and bone covered with bearded seal or walrus skins 
(Petersen 1986) sewn together using waterproof stitching, such as shown in Figure 3.7. In 
some areas two sizes of umiaks were used, one for whaling and the larger ones for 
transporting a lot of people and goods (A. Jensen, personal communication 2017). The 
umiak was useful for transporting groups of people and their goods, either for moving 
entire households, whale hunting, or trading trips. For example, a nine-meter long umiak 
could carry two tons of goods and eight passengers (Burch and Forman 1988:82). By 
early historic times umiaks were used for long-distance trade in the trans-Bering Strait 
trade between the Chukchi and Western Alaska indigenous groups as well as for 
transporting people and goods to trade fairs (Figure 3.8). In northwest Alaska the Iñupiat 
use umiaks in the traditional whale hunt. In Greenland and the Central Arctic, where it is 
known as the Women’s boat, umiaks were used to move entire families to the site of their 
summer subsistence gathering, and for returning home the following season with sizable 
cargoes of food and even trees to use as building material. The men sailed alongside in 





Figure 3.7. Waterproof stitching on an umiak cover, Utqiaġvik, Alaska  
Credit: Colligan 2008 
 
 
Figure 3.8. Eskimos returning to King Island after an annual trading trip to Nome, early twentieth 
century 
 The kayak is a light, covered personal watercraft still used for hunting; it is made 
to an individual hunter’s body measurements and tailored to the water and ice conditions 
of the hunting environment (Petersen 1986; Burch 2006:251). These traditional boats 
have a frame of driftwood or other available wood or bone covered with walrus or 




hunting equipment and carcasses were attached to the exterior of the craft in ways that 
protected the boat cover from damage and balanced the load. The nineteenth-century 
explorer William Parry reported that kayaks were used to hunt the Greenland Right 
Whale (Eubalaena glacialis), at Igloolik (cited in Mary-Rousselière 1979:60). 
 Sleds were essential for winter travel, carrying equipment including boats, 
household goods, and loads of harvested meat and carcasses. They were pulled by people 
and dogs, often together. Ample evidence of widespread sled use has been found at Thule 
sites – bone, ivory, baleen, and wooden sled shoes, cross slats, and other parts of the 
frames are frequently found and easily identifiable (Mathiassen 1930:202), along with 
their toy replicas (203). Burch reports on sled use among the Iñupiat in protohistoric 
times (2006:252-253). In the early twentieth century, and probably in earlier times also, 
“In the Eskimo country the great highway of travel is the sea….The sea is indeed the 
commercial highway, not, however as water but as ice; not as a medium for boat travel so 
much as (in many districts) the sine qua non of rapid sled travel and the hauling of heavy 
loads by dog teams” (Stefánsson 1914a:2). Vilhjálmur Stefánsson was also told that sleds 
were used to cross the Bering Strait to trade for reindeer skins (32-33). 
 There were two types of sleds used ethnographically, the flat sled (qamun) and the 
basket sled (uniapiaq). The qamun was a heavy-duty frame of driftwood runners and 
cross slats held together by sealskin or baleen lashings passing through drilled holes. This 
sled could be two- to five- meters long and 64 centimeters wide. It was used primarily to 
haul umiat or transport large loads of whale back from the butchering site to the village 




 The uniapiaq was the more common form of sled. It was longer, about three to 
four meters long, 60 to 90 centimeters wide, and a bit closer to the ground. The side rails 
to which the load could be lashed were 75 to 90 centimeters above the base of the sled. 
The sled had wooden or whale bone runners, with stanchions mortised into them. Sled 
shoes were made from ivory, whale jawbone or hardwood and attached with pins; they 
could be coated with ice to reduce friction (Burch 2006:253). 
 The Norse in Greenland 
 The Norse were the first Europeans in the Eastern North American Arctic, 
reaching Greenland and shortly afterwards Newfoundland and Labrador at the end of the 
tenth century AD. The Norse briefly tried to establish a year-round settlement on the 
northwestern tip of Newfoundland but after a few years they abandoned it (Wallace 2000: 
214). It did not appear to offer economic advantages and would have strained the 
capacity of the populations of the small Greenland colonies to support it. Perhaps the 
presence of “large, unfriendly populations” of indigenous people who already lived in the 
area was an additional deterrent to permanent settlement (Wallace 2000:216).  
In the thirteenth century, facing declining numbers of nearby walrus to hunt, the 
Greenlandic Norse extended their hunting range northward and southward from the 
Western and Eastern Settlements. Sailing north took them to the northern hunting 
grounds or Norðurseta, around Disko Bay, to hunt narwhal and walrus for the important 
export trade with Europe (Frei et al. 2015; Schledermann 2000:248).  
The Norse were hunting in the Norðurseta before the Thule migrants reached 
eastern Ellesmere and northern Greenland in 1200 AD (Schledermann 2000:248). The 




hunting ground (249). Norse artifacts and a Thule carving of a face with European 
features were found in well-dated Thule sites in Ellesmere and Thule. While these 
artifacts constituted evidence for some sort of contact (249-253), they were not sufficient 
to indicate a significant trading relationship. The Thule and the Norse would not have had 
much that they would have wanted to exchange so there was little motivation for 
establishing trading relations. The Thule would have wanted the Norse wood and iron but 
the Norse were dependent on imports to satisfy most of their own needs for these critical 
items (253-254) while the Thule had meteoritic iron from Cape York and faunal elements 
and driftwood that could be used in place of lumber. “The sparse number of Norse finds 
on Inuit sites and vice versa may reveal that trade between the two peoples during their 
time of coexistence in Greenland was limited” (254).  
Norse goods, including cloth, rivets, tools, pieces of wood, and even small pieces 
of chain mail (Figure 5.2), have been found in late thirteenth century Thule sites; far less 
Norse material has been found in Late Dorset sites. Schledermann put the finds into a 
chronological framework (250-252) enabling him to propose two different patterns of 
Norse – Thule trade. The similarity and contemporaneity of the chain mail, cloth, and 
game pieces found in two of the earlier contexts (Skraeling Island and Ruin Island from 
the thirteenth to fourteenth century) suggested that they and the other objects in early 
contexts were from the same source (251), perhaps an encounter with Norse hunters or 
from a lost Norse boat. The more scattered distribution of the Norse objects found in 
contexts dating from 1350-1700, “from the time of the abandonment of the Western 




suggested that the objects were traded between Thule/Inuit groups (252) and did not 
involve direct contact with the Norse.  
 Interaction between the Late Dorset and the Thule 
Interaction between the Late Dorset and the Thule may have occurred as Thule 
populations began to migrate out of their western Arctic homeland. There are areas on 
Victoria Island and along Coronation Gulf and Amundsen Gulf where Late Dorset and 
Thule sites are so close together that the houses and tent rings are intermingled. The Late 
Dorset would have to have reached the western Canadian Arctic before the Thule if their 
knowledge were to have been a factor in the Thule decision to migrate. While much work 
remains to be done to fully understand these sites, to date only one has been attributed to 
the earliest Thule migration (Freisen and Norman 2016:3).  
Relations between the two indigenous groups has been more closely studied in the 
Eastern Arctic because of the presence of a third group, the Norse. Appelt and Gulløv 
(2009) used several approaches to evaluate the evidence for interaction between these 
groups in Northern Greenland and Ellesmere where they maintain, they overlapped in 
time and geography (302). Appelt and Gulløv’s conclusion that the Late Dorset were 
absorbed by the Thule does not currently hold up in light of recent genetic results 
(Raghavan et al. 2014).  
In any case, the evidence for direct contact and interaction between all three 
groups was slight and may have been indirect although carvings of Norse looking people 
from Late Dorset sites that suggest otherwise. By the end of the thirteenth century this 




their region in Greenland but the Late Dorset were probably gone from the area by then; 
the Norse were still hunting walrus to cover their own trading needs with Europe (317). 
 European Colonizers, Explorers and Traders Meet “the Esquimaux” 
The pace of the early, sporadic contact between the Thule/Inuit and Europeans 
intensified with the search for a Northwest Passage through the Arctic began (Table 3.2). 
Expeditions had the mission of mapping the Arctic and finding raw materials that could 
be profitably exploited. Cod, furs, and whale products, especially oil and later baleen, 
were fueling a major expansion of ambitious European powers who viewed the New 
World as a potential source of vast wealth. France, England, Denmark, and Russia were 
the major players but the Basques, the Dutch, the Moravians, and Norway were also 
involved.  
Basque whaling stations along the north shore of the Strait of Belle Isle between 
Newfoundland and Labrador were established during the sixteenth century (Tuck and 
Grenier 1989:10). The Basque whalers hunted and processed thousands of bowhead 
(Balaena mysticetus) and North Atlantic Right whales (Eubalaena glacialis). For decades 
the tryworks at these shore stations were the scene of an industrial-scale operation that 
supplied the oil that lit and lubricated Europe (Fitzhugh 2006:129; Woollett and Kaplan 
2016:851;869; Pope 2015:17-18). 
Martin Frobisher led three exploratory voyages to the Eastern Arctic between 
1585-1587, first coming in search of the Northwest Passage, but soon shifting to the 
search for minerals to exploit for the profit of his English backers and himself. The 
captains of his ships kept journals documenting their findings for Elizabethan England in 




“populous society whose complex social, religious, and political systems and wide-
ranging contacts and economic exchanges flourished in an environment harsher than any 
known to Europeans” (Fitzhugh and Olin 1992:2). Frobisher set up base what is known 
today as Frobisher Bay. There the expedition members encountered the Inuit of this area 
of southern Baffin Island who already “had iron-tipped weapons, bars of iron, 
‘foursquare’ iron needles, and buttons of copper worn on the forehead as ornaments” (2).  
The members of the expeditions met and interacted with “the Esquimaux,” savvy 
people well acquainted with the mechanisms of trade and eager to get down to it. The log 
books and journals of the European explorers mention these first meetings, often 
observing that, from the earliest encounters, the indigenous people showed well 
developed trading strategies (Figure 3.9) and enthusiasm for exchanging goods.  
Table 3.2 Early Contact between European and Indigenous Peoples in the North 
American Arctic (after the End of the Norse Settlements) 
 
Bering Strait: Russian fur trade and Cook Expedition: 18th century¹ 
North Slope of Alaska: after 1850, commercial whaling¹ 
Mackenzie River area: 19th century commercial whaling² 
Copper Eskimo/Inuit: early 20th century² 
Hudson Bay: British and French ship-based trading in 17th century² 
Labrador: 16th century with European whaling and fishing, Basque-Inuit trade pidgin³ 
Greenland below Arctic Circle: 1723 (beginning of colonial period); 18th century 
missionizing, commercial whaling)⁴ 
Northern Greenland (Polar Inhuit): 1823 (Ross expedition)⁵ 
 
¹  VanStone 1984:149,154-155 
²  Gullason 2004:12-17³ 
³  Pope 2015:19-21 
⁴  Gulløv 1997:27;400-403 




 Soon trade became the means to coerce the Indigenous people to hunt 
commercially and exchange furs, tusks, and other products for cheap manufactured 
goods. Unscrupulous traders introduced tobacco and alcohol to make indigenous 
populations more willing. Other trade goods were more benign and often were 
incorporated into the changing cultures slowly enough that the impact was manageable. 
Beads, cloth, and above all iron tools – kettles, needles, knives, chisels, nails, saws, even 
barrel hoops so people could manufacture their own tools – were incorporated often 
seamlessly into local societies. By the sixteenth century regular trade was established 
with some areas in the Eastern Arctic and by the eighteenth century to parts of Alaska. 
The goods that were brought were not necessarily new to the Arctic because some had 
been coming via indigenous trade networks for centuries but they were now becoming 
available in greater and greater supply. The European goods stimulated trading via 
traditional routes. The foreign products reached groups living far beyond those who had 
face-to-face contact with Europeans.  
 When the Europeans and the Eskimo/Inuit first met each other, they exchanged 
things to smooth the introduction. The journals and reports made by the Europeans are 
the earliest accounts of North American Arctic cultures. Despite the occasion for much 
misunderstanding on both sides, the one thing both Europeans and Eskimo knew about 
was trading. Below are some of the perceptions of the Europeans at these first moments 
of contact.  
William E. Parry on his third Arctic expedition 1821-23 wrote about trading with an 
Eskimo group: 
By the time we reached the tents we were surrounded by a crowd of men, women, 




they seemed to understand as well, and to need much more than their countrymen to 
the southward. It is pleasing as well as remarkable to find these people, even at our 
first intercourse with them, always appearing to entertain a sort of intuitive idea of 
the friendly disposition of the Kabloonas towards them, and of their wish as well as 
their ability to enrich them. No sooner therefore is the first of these ideas confirmed 
by kind and friendly behaviour than they begin to try what they can get from their 
new visitors. We were of course not backward in promoting a good understanding by 
means of such presents as we had brought with us, but they seemed to have no idea 
of our giving them any thing gratis, always offering some trifle in exchange, and 
expressing hesitation and surprise when we declined accepting it. This was not to be 
wondered at among people who scarcely know what a free gift is among themselves; 
but they were not long in getting rid of all delicacy or hesitation on this score 
(Maguire 1988:270-271). 
 
Figure 3.9. A standard set of hand gestures was used to make peaceful intentions clear from a 
distance. Credit: Beechey 1831 
 John Bockstoce described trade in the Western Arctic at a point when the 
traditional trade network and the new Russian-American fur trade were in head-on 
competition. The intercontinental native trade in furs and walrus ivory (teeth) was already 
a big business but was still in the hands of indigenous traders: 
[Eliab] Grimes then headed directly to the Diomede Islands, two pillars of rock 
that stand midway in Bering Strait, about twenty miles from either shore. There he 
quickly learned the central reality of commerce in that region. He discovered that a 




Asia and that its participants did not welcome foreign competition. "I fell in with two 
of the Tschutski [Chukchi] chiefs with an hundred men each which comes from the 
East cape of the Asiatic coast yearly and makes this Island called Imjacklima ["Big 
Diomede Island"] there [sic] central place of trade and receiving all the fur near Cape 
Prince of wales and as far to the southward as Norton Sound. . ." Thus it appeared to 
Grimes that "Big Diomede Island" served as an entrepôt between the Eskimos of 
Alaska and the Chukchi of northeastern most Asia. "After spending four or five days 
with them and not being able to do any thing for want of proper trade I left for and 
[sic] Island about twenty miles to the NNW (2005:14). 
     “On the 9th of August anchored off Cape Cruzenstern abrest of a Village when 
we were visited by a number of natives[. F]inding they had no fur or teeth I left for 
Chesmerofs straits and arrived on the eleventh[,] where we saw a number of natives 
and bought what skins they had[,] which was about twenty but no teeth and have 
every reason to believe they seldom or ever see any of the sea horses [walruses] in 
the sound or about the shores north of the Cape[.]” The reason that Grimes was 
unable to buy any furs at Cape Crusenstern, and only a few at Shishmaref Inlet, may 
have been that the Eskimos had just returned from their great annual trade fair at 
Sisualik, the sandspit in the northeastern corner of Kotzebue Sound. More than 1700 
persons from most of the Eskimo nations of northwestern Alaska (as well as a few 
Indians and Chukchis) met there annually, in a season of truce, to trade, dance, feast, 
and engage in athletic competitions, among other activities. It is possible that most of 
the furs had been exchanged by then and, in fact, may already have been on their 
way to the Chukchi Peninsula when Grimes had stopped at ‘Big Diomede’ 
(2005:20). 
 Not all contact with the Inuit went so well in the beginning (or later). Joris 
Carolus reported a journey made by ships of the Dutch Republic to the Davis Strait and 
the Labrador coast in the early seventeenth century. The intent was to supplement profits 
from whaling by trading with the local population. He described the rather perilous 
conditions under which this trading was conducted: 
The natives of this land on both sides of the Strait are altogether heathens and 
wild cannibals. One should not believe their friendly looks. All that they want to 
trade they tie to the oar with which they paddle their canoes. They don’t trust 
anybody and therefore they can also not be trusted. Beware of walking on the shore 
unless one is well on guard with a good musket. They don’t ask to be treated with the 
sword because one never gets so near to them. But they can hit you with their bows 
and arrows and their slingshots. However, when they see that one of them has been 
downed by a musketshot they run landward into the mountains where they live 





 Methodology behind the Map Project 
 Introduction to the Grand Thule Map Project 
 In this chapter I discuss the issues that had to be resolved in order to make the 
GIS based maps that are a significant part of this dissertation. After explaining the 
process and assumptions, I have presented the regional maps from the Thule World; the 
overall picture was shown in Map 3.1, the North American Thule World map. As 
explained, there are tables of data organized by region in Appendix 1.  
There will never be a complete map of Thule sites – some sites are already 
destroyed and others have not yet been identified. As explained in Chapter 1, the data 
used here came from eight subgovernmental jurisdictions in forms that needed to be 
harmonized to add to their comparability. The maps show the sites currently known and 
reported in the databases with the exception of the sites in Nunavut for reasons explained 
below in Section 4.6. In this chapter I discussed the process as well as the assumptions I 
made and the reasoning behind them.   
 Organizing and Selecting the Data 
 These databases were assembled from archaeological reports on research that 
ranged from recent to many decades old; the data have a lot of variation. The terminology 
and the categories of data that were reported were not the same across the databases, 
leading to gaps that became obvious when they were visualized on maps. For instance, 
when mapping the use of whale bone in house construction, there were whole regions 
where it appeared not to have been used. Such gaps could indicate that whale bone use in 




or that, on the contrary, whale bone was not a significant construction material (perhaps 
because there were no whales in the region at the time).  
In other cases, the problem was inconsistencies in reporting for the same site. For 
example, the number of winter houses would be one quantity in the summary table and a 
different quantity in the notes/comments field. Which number was “right”? Consulting 
the literature might confirm one or the other but it usually remains unclear unless there is 
some way to determine whether the database or the literature being consulted was more 
current. (Also see the particular problem with knowing how many winter houses are 
present as discussed in Section 3.6). The Alaska Heritage Resources Survey, the database 
for Alaska, gives dates when data was added to the record, which was helpful.  
Archaeologists do not have a commonly agreed upon definition of what 
constitutes a site – is it a single feature or a settlement of dozens of houses? For purposes 
of this study, there was no attempt to second guess the definition of a site – whatever was 
defined as one was accepted as one.  
 A difficult problem was determining the cultural affiliation of sites using the 
information in the databases. There were often several possible cultural affiliations from 
Pre-Dorset to European, especially in resource-rich locations. Also several different terms 
besides Thule were used to refer to the same cultural group: Eskimo, Neoeskimo, Inuit, 
Iñupiat, and Thule/Inuit. These seemed to be used interchangeably. Triangulating cultural 
affiliation information with available chronological information helped to establish 
cultural affiliation.  
 In addition to the use of different terms for Thule there is also the issue of whether 




decision to consider the Inuit/Eskimo cultures as belonging to a continuum that began 
with the Thule culture. The descendant groups would no longer be considered Thule 
when their way of life and identity was fundamentally changed by ongoing contact with 
the world beyond the Arctic. This is comparable to the Greenland database designation of 
Thule/Inuit as existing from 1200-1800 AD. 
 From west to east the Thule descendant groups are the Iñupiat in Alaska; the 
Mackenzie Inuit, the Copper Inuit, the Netsilik Inuit, the Caribou Inuit, the Sadlermiut, 
the Iglulik Inuit, the Nunavik Inuit, the Baffinland Inuit, and the Labrador Inuit in the 
Canadian Arctic (Gullason 2004:10); and the Kalaallit or Greenlandic Inuit in Greenland. 
 Mathiassen examined the question of how strong the Thule identity remained 
among these descendant populations. He estimated the degree to which each group had 
maintained Thule cultural traits, concluding that the Thule ancestors of the Iglulik, 
Netsilik, Copper and Caribou Inuit were greatly influenced by living in the Central 
Arctic. While the loss of Thule culture traits was greatest among them, they still retained 
some of the Thule culture (Mathiassen 1927:185). Speaking about the Iñupiat, a group 
which he saw as having retained a large number of Thule traits, he observed, “the 
likeness between the Thule culture and the Pt. Barrow culture [in Alaska where whales 
are still hunted—author] is exceedingly great” (175). “There is hardly any doubt that the 
Pt. Barrow Eskimos are the Eskimo tribe living to-day that most closely approaches the 
Thule culture,” he concluded, while continuing in the next paragraph to say that the Point 
Barrow culture “cannot by any means be called Thule culture” neither as lived by the 
present day Eskimos nor from “the archaeological finds” (175-176). This question of 




complicated, multi-faceted research problem (Dawson 2016) that is well beyond the 
focus of this dissertation and will not be discussed further.  
 Problems of Making a Chronological Map 
 There are not a lot of details with which to establish a chronology for the Thule. It 
is not easy to integrate into a consistent whole the archaeological work that has been done 
on a site-by-site or even on a regional basis. The dates in the databases were often vague 
such as the dating “1000 to 1800 AD.” Does this mean all of the above or sometime 
during this 800-year period? Were the dates revised to reflect changes in the dating of the 
Thule Migration? With the passage of time, observations like “covered with lichen” and 
“looks old” lost any precision they might once have had. Distance above sea level and 
architectural components like square corners and round structures were reported as 
indicative of period of occupation in some databases. Such attributes do not have the 
same significance when working outside the Eastern Arctic (A. Jensen, personal 
communication 2017). Mathiassen, who himself made many observations of “distance 
above sea level,” observed that “the land may well have risen at different speeds in 
different places, so that 10 metres in Repulse Bay need not correspond in time to 10 
metres at Ponds Inlet or on King Williams’s Land” (1927:7). 
 There are significant problems in arriving at a chronology. Besides the marine 
reservoir effect and driftwood issues mentioned in Chapter 1, there are additional reasons 
why the chronology at Thule sites might be difficult to establish: (1) some sites were 
visited very briefly or even simply flown over in the course of a helicopter survey; (2) 
Arctic weather often challenges excavators (snow cover, permafrost) or makes it difficult 




different occupation episodes by the same or different cultural groups, leaving behind a 
jumble of contexts; (4) erosion, burrowing animals, and exposure to centuries of harsh 
climate can result in features that are in very poor condition; (5) with time, the roof and 
walls of sod houses collapse into the middle of the house depressions; while this may seal 
the cultural layers below, it certainly complicates excavation and can also introduce 
objects from the blocks of sod cut from middens left by other cultural groups.  
 Schledermann and McCullough described how this challenging problem might be 
resolved. In this description of the process some of the lines of evidence commonly used 
in archaeology can be seen: 
Every experienced Arctic archaeologist dealing with Thule culture winter sites 
has had to struggle with this complex problem. The success or failure of each attempted 
reconstruction rests on the availability and recognition of good diagnostic cultural 
elements. These may include house styles, raw materials for tool making, style of 
ornamentation, diagnostic artifact types such as harpoon heads, economic strategies and 
butchering patterns, and a range of radiocarbon dates when available (2003:30). 
After considering the serious inaccuracies, I did not include the chronology map 
because it was really too flawed to be of use. It would be really interesting, however, if 
the data permitted a reasonable map to be made. 
 Maps from the GIS data 
The maps in this section are based on the GIS data discussed above. Map 3.1 The 
Thule World, seen in Chapter 3, is based on data for almost 2000 sites. These are the site 
data that are the basis for the spatial analysis presented in this dissertation. The data are 




would have no relation to any divisions that existed in the pre-contact period other than 
geographical features. Supporting data for all maps are found in Appendix 1. 
Following this continent-wide picture, the sites are presented by region. (In two 
cases, two regions appear on the same map.) Unavoidably, some site designations are 
obscured at the scale at which the regional maps are presented. The map of Greenland 










































 Categories of Data  
 Each GIS map has its own attribute tables containing the data on which the map is 
constructed. The following categories of data are included: 
 Site Designation.  These alpha numeric designations are unique and every site 
must have one. Since not all sites have names, this is an essential piece of information. 
All archaeological sites in the North American Arctic are designated according to a 
national system.  
Alaska: The Alaskan designations are a combination of the US Geological Survey three-
digit quad designation, an adaptation of the Smihtsonian trinomial system, and a number 
assigned in order of sites reported (Krasinski, personal communication 2017; A. Jensen, 
personal communication 2017). 
Canada: A Canadian site is named using a four-letter geographically referenced 
designation from the Borden system in which it is situated, combined with a number 
assigned according to the order in which the site is discovered in that block. The Borden 
system is based on the topographic maps of the Canadian Department of Energy, Mines 
and Resources (Archeological Survey of Canada 2007).  
Greenland: The Greenland site designation begins with NKAH (the initials of the 
administrative agency of the National Museum and Archives); this is followed by a one-
to-four digit randomly assigned number (which I have rendered as four digits for 
database sorting purposes) (Albrechtsen, personal communication 2017). 
 Site Name. This is useful because it correlates with site names as they are used in 




 Longitude and Latitude. These are the co-ordinates, the geo-referencing 
information required for mapping. I used the North American Datum of 1983 (NAD83) 
geodetic reference system for the latitude-longitude information and used the decimal 
form of the coordinates.  
 Location. This is an abbreviation for the region following the present day 
political divisions. A two-letter mnemonic code was used, usually the postal abbreviation. 
 Cultural affiliation. As discussed above, multi-component sites were included as 
long as there was a Thule component. Where the information was divided by component, 
I only included Thule features. 
 Chronology. Dating information supplied about the sites in the database.  
 Type of site. This category was usually reported. To make it more consistent, 
however, I classified a site that had one or more winter houses as a “habitation.” A site 
that had no winter houses but some form of tent rings including a qarmat, a sturdily 
constructed, often semi-subterranean tent ring, with a skin roof usually used for fall 
occupation, was classified as a “campsite.” Some campsites may have been small 
settlements or seasonal aggregations. Additional classifications were “burial place,” 
“cache(s),” “hunting location” (including fox traps, hunting beds, hunting blinds, and 
caribou drive fences).  
 Number of features. When features were mentioned without a specific number, 
they were noted as “present.” If a range was given, the number used in the map data was 
the midpoint; where a minimum was given, the minimum number was entered. Appendix 




 Winter houses. (The same procedures as for features.) These substantial 
constructions remain visible for centuries and testify to the widespread presence of the 
Thule across the Arctic. Houses that have been investigated along with their related 
middens show highly variable histories of occupation – from very brief and episodic to 
annually over many decades, even centuries. Subsequent reuse of a house site has been 
frequently noted where families rehabilitate and reoccupy a house after an extensive 
period of disuse. Some locations were repeatedly occupied probably because they were 
advantageous for particular types of hunting activities.  
 Winter houses required a considerable investment to build and maintain. After 
centuries they appear as mounds of earth, their roofs having fallen into the semi-
subterranean portion with wall supports of whale bone or wood protruding out of the 
ground (as can be seen in Figure 3.4). As a rule, these winter houses were used repeatedly 
for years. Once they were abandoned, other families might repair and reuse them, build 
on top of or within them, or mine them for building materials for new house construction.  
 Tent rings and tent houses. All types of tent rings were included in this 
category, they are differentiated as light, heavy, strong, and qarmat (see above).  
 Ceremonial houses or dance rings. Noted if present. Thule ceremonial houses 
can be found in many areas of the Arctic but they are not consistently noted in the 
databases. An article on ceremonial houses in Greenland enabled those to be added but 
there are almost certainly many more in all regions that are missing from the map 
(Eldridge 2017).  
 Whale bone construction elements. Noted if present and data base entries 




that they were not mentioned in the databases based on the reports. However, there are 
regions where alternative materials were used – driftwood, trees, boulders, or wood from 
abandoned ships or Norse houses (Mathiassen 1927:132-155). Does a gap in the 
reporting of whale bone reflect its absence? Gulløv (1997:89-96) examined early 
travelers’ accounts of winter house construction materials on the west coast of Greenland. 
He concluded that “… for centuries choice of building material has been determined by 
the availability of driftwood and whale bone” (1997:95). This largely correlated with 
whether the houses were found above or below the Arctic Circle; those below had access 
to driftwood, at least until there was competition for it from European settlers in the 
1700s while the whales migrated along the coast north of 66° for several months a year. 
Narwhal tusks were also used for construction (1997:89-96).  
 Presence of metal, type of metal. Because iron use is the primary focus of this 
study, the presence of iron at Thule sites is of special interest. Unfortunately, metal that is 
found at a site is often not noted in the databases. In those cases when it is noted, the type 
of metal is not always mentioned. Since there has been interest in metal use, there is a 
literature about it which I consulted. In addition to the documenting of extant pieces of 
metal, there are mentions of thin slots of tools, corrosion stains, complex carvings like 
chains, and my own work using cut mark analysis (see Chapter 6 on Experimental Cut 
Marks) that can serve as proxies for iron. The metal categories are iron, copper, and 
unidentified metal; iron was further categorized as meteoritic, telluric, and wrought iron 
or unidentified. 
 References. Published references and references to unpublished reports that are 




Bibliography. In multi-component sites, there is no distinction between the references for 
Thule or the other components present. Some references may refer to material on the 
Dorset and other non-Thule cultures. While none were supplied in the Northwest 
Territory database, a few reports were made available on request.  
Table 4.1 Comparison of Categories of Data from Database Jurisdictions 
 















all all all all all all all all 
Ceremonial 
houses noted 








yes yes yes yes yes few yes some 
Notes/Comments 
 
yes yes yes yes Little info no yes Yes 
Site description 
 
yes yes yes yes yes brief yes Yes 
Culture 
 
yes yes yes yes yes yes yes Yes 
Online site 
reports 




On request Many 





yes yes Yes 
 
 My requests for data were sent out in June 2015. I received the initial and, in most 
cases, only batch of data by September 2015, The Alaska and Greenland data were 
available on an interactive basis and have been accessed over the entire time from June 
2015 until April 2017. I received additional data from Nunavut in June 2016. 




 A number of GIS maps were made using these data. Map 3.1 “The Thule World,” 
is an attempt to show the extent of the area where the Thule lived. There are about 1,950 
sites mapped on it. These same sites have been shown on regional maps with indications 
of their site designations (Figure 4.1-Figure 4.6). There are also a map of winter house 
sites and whale bone use and one of ceremonial houses with accompanying discussion in 
Chapter 3, The Thule Culture. There are three GIS maps and some other maps showing 
the distribution of different types of metal in Chapter 5, Iron and Thule Iron Use. The 
maps show gaps which probably represent data missing for one or another reason.   
 Site information (without the coordinates) can be found in Appendix 1 along with 
additional data and references. The full bibliographic references are found in the 
bibliography. 
 Discussion: What Is Going on in Greenland? 
 Perhaps the most important contribution of such regional spatial analysis is to 
raise questions that would not otherwise be apparent. This was the case with the 
Greenland data. After working with the Greenland archaeology database for a couple of 
months, it was apparent that there was something quite different going on there which 
might have resulted in the reporting of many more Thule sites than had been the case in 
other regions. I recorded about 1350 Thule sites in Greenland, more than the total number 
of sites from the seven other regions of the Arctic. This was after discarding sites with a 
single feature and aggregating adjacent sites with the same name but different NKAH 
designations under a single number (indicated by a superscript symbol ¹ after the site 
name; for example, NKAH3219 Sermermiut¹ combines the data from eight adjacent sites 




 The Greenland anomaly became obvious when the data were put into a spatial 
context. It is an example of how using GIS complements traditional database analysis by 
making the unusually high number of sites stand out. In this case, the very long list would 
have been a tipoff as well. Here are some reasons that might have contributed to this 
difference:  
• Visibility and accessibility – The Greenland sites are located in a narrow band of 
land along the edge of the interior ice sheet. This land is cut by numerous fjords, 
rivers, other navigable bodies of water which might have increased site visibility 
and accessibility both for archaeologists and for the Thule themselves. Another 
possible explanation for the greater number of sites is also that the landscape in 
Greenland is more open and less vegetated than in other parts of the Arctic. 
• Intensive surveying – Archaeologists have been intensively surveying Greenland 
for decades and have recorded a lot of sites. The local hunters have provided 
information about the existence of sites where they regularly hunt. 
• Less competition – The Thule/Inuit had few rivals for most of the time they were 
present in Greenland. The Late Dorset and the Norse probably avoided each other. 
Relations with the Norse may have been hostile especially in hunting areas, but 
the Norse occupied a relatively small area and were gone from Greenland within 
three hundred years of the arrival of the Thule. 
• Definition of Thule – Did this database use an overly broad definition of “Thule”? 
The Greenland database combined Thule and descendant populations as 




populations for the same time period in the other Arctic regions to mitigate 
distortions this definition might introduce. 
• Favorable demographics – The descendant population in Greenland today is about 
twice the Inuit population of the Central Canadian Arctic and even greater than 
that in Alaska. Could the Thule have thrived in Greenland compared to 
elsewhere?  
• Better hunting weapons – Iron was available earlier and in greater quantity in 
Greenland then elsewhere in the Arctic. Was there enough iron in use that the 
Thule had better hunting tools than were available elsewhere? Were there more 
opportunities for trade to obtain iron once European whalers, colonizers, and 
explorers started coming to the region after the 16th century? 
 It is equally legitimate to view the imbalance in the number of sites from another 
perspective – why were there so few sites in the Canadian Arctic and Alaska? Some 
contributing factors could be these: 
• Excavation and survey funds may not have been as available in Alaska and 
Canada as in Greenland where Denmark as the colonial power until 1979 (and 
still with authority over important areas of governance), was interested in shoring 
up its territorial claims and learning what resources might be found there. 
• There might be differences in site visibility and in accessibility of some areas that 
contributed to less survey having been done. 
• The loss of sites on eroding coasts outside of Greenland would have had an 
impact on total site numbers.  




Percent of land that has been surveyed may be a reason more Thule sites have not been 
found in the North American Arctic.  Only about 2.5 percent of Alaska has been surveyed 
(Jeff Weinberger, manager of the Alaska Heritage Resources Survey, personal 
communication 2017). Also, according to Weinberger, “[M]ost projects and especially, 
university research is relatively concentrated along the road system.” (There are only a 
few miles of road in the North Slope, Northwest Arctic and Nome Boroughs, the regions 
that are considered the Thule homeland. Interior sites, those along winter travel routes, 
even rivers, and sites not associated with winter villages are poorly covered (A. Jensen, 
personal communication 2017). 
• Thule sites in Nunavut were underrepresented. I was given access to the data for 
sites only where metal was mentioned somewhere in the record, but not the data 
for all Thule sites because “The government of Nunavut does not provide access 
to such a large dataset” (Sylvie LeBlanc, Nunavut Territorial Archaeologist, 
personal communication 2015).  
 Does the imbalance in the number of Thule sites indicate that once the Thule 
reached Greenland around 1200 AD, they flourished with little human competition for 
abundant resources? Without a spatial representation to highlight the very large number 
of sites in Greenland, this question may not have been raised.  
 Evaluating the Grand Thule Map Project 
  There are reasons why such an effort as this, the assembly of a comprehensive 
map of Thule sites, will always fall short of being complete. Julie Buysse, the GIS officer 
of the Northwest Territories, in describing her territory’s data, pointed out one reason: 




resources or may contain culturally sensitive or sacred sites that are intentionally 
unrecorded or unregistered at the request of local aboriginal groups (personal 
communication 2015). Furthermore, each season more Thule sites might be located and 
more learned about sites that are already known. The databases and the maps must be 
updated continually. 
 Archaeological reports abound in references to features in the process of being 
“washed away” or “barely visible today” or “previously reported but no longer found.” It 
can be assumed that some were washed away before being recorded. While not all coasts 
in the Arctic are subsiding, it is clear that as climate changes, coastal areas are being 
eroded by increasingly long periods of open water with stronger storm and wave action. 
David Morrison observed that “[t]he Beaufort Sea coast” –  the Arctic coast between 
northwest Alaska and Amundsen Gulf – “is low, alluvial, and subsiding geologically” so 
“coastal archaeological sites older than a few hundred years are rare, and identified Thule 
sites are almost nonexistent” (Morrison 2009:164). Whether lost to subsidence, as 
Morrison states, or to rising sea levels, as others, including A. Jensen, view it, the result is 
the probable loss of evidence of coastal sites left by early Thule groups traveling 
eastward along this coastline.  
 Weather and climate are not the only enemies of archaeological sites. Humans 
also impact them. Modern day development projects, indigenous people taking objects 
from their ancestors’ homes and graves, tourists, hikers, and souvenir hunters all can have 
negative impacts on the integrity of archaeological deposits. People in northern 
communities have a tradition of continually recycling construction materials, especially 




tradition of mining of old sites for useful and saleable artifacts and for whale bone for 
carving. Archaeological excavation is destructive, although archaeologists try to excavate 
in such a way that the destruction of sites contributes to the understanding of the past.  
 In spite of these threats and gaps and issues, there are many, many hundreds of 
sites on the Grand Thule Map that show the enormous area once occupied by the Thule 
culture. Adding a spatial context to data by putting them onto a map can reveal patterns 
in the data that are not evident in lists. It can also reveal errors in data entry, data 
classification, and gaps in data gathering. Imperfect as the results may be in this effort 
conducted on a pan-Arctic scale, there is much to be seen that would have otherwise 





  Iron and Thule Iron Use 
 The topics included in this chapter are the types of iron used by the Thule, how 
they were worked and what types of objects were made from iron.  
Although about five percent of the earth’s crust is iron, it rarely exists in its native 
state because it oxidizes when exposed to air. Without smelting technology and an 
adequate supply of fuel to heat iron oxides to 1540° Celsius, its melting point (Renfrew 
and Bahn 2008:353), people in the Arctic were unable to extract it themselves.  
 The earliest evidence of iron use in the North American Arctic was in the Bering 
Strait region. Since evidence of smelting in Chukotka has not yet been found, the iron is 
presumed to have originated in the Iron Age cultures of Korea, China, or Japan further 
south. It was transported along traditional trade networks to the farthest east point of Asia 
and across to North America during the first millennium AD.  
Three types of iron were available to Arctic people before contact – wrought 
(smelted) iron, meteoritic iron, and telluric iron. These different types of iron had unique 
origins, separate elemental signatures, and different cultural implications. Only in a 
limited area of Greenland and possibly nearby Baffin Island did Arctic people have 
access to all three types of iron. The next sections will describe the special characteristics 




 Smelted (Wrought) Iron  
 Limited quantities of smelted iron from beyond the Arctic circulated centuries 
before the establishment of regular contact between Arctic and European peoples, as 
already discussed. As noted above, smelted iron first came into the North American 
Arctic from Chukotka at least as early as the first millennium AD, carried by boat with 
other trade items to St. Lawrence Island or across the Bering Strait to Alaska. Map 5.1 
shows sources of metal native to the Arctic and significant deposits that came from 
outside. The native sources of metal shown here are Cape York, Disko Bay and native 
copper of Coronation Bay. Also shown are the early connections with Siberia in the west 
and the Norse settlements in Greenland. The sixteenth century Frobisher Expedition and 




the nineteenth century Franklin Expedition (and subsequent search efforts for the latter) 
were relatively short term events that introduced a lot of metal objects into traditional 
trade networks,  
 Besides the direct and indirect evidence of iron mentioned already, there was 
evidence of cultural connections around the Bering Sea that support the theory of Asian 
trade through Chukotka to western Alaska. Some groups in Alaska adopted Siberian 
military innovations – protective armor, the composite bow, wrist guards – “occur[ring] 
for the first time in the Punuk culture” (Mason 1998:270, 299). Slat armor appeared late 
in the first millennium AD among Bering Sea cultures. This armor was made of locally 
available materials assembled to resemble and function like the bone and metal armor 
developed in East Asia. “[B]one, ivory and antler armor from dated contexts on the 
western and northwestern coast of Alaska indicates its use mostly post-dates A.D. 900” 
(Cooper 2013:4). The skeuomorphs of Chukotka also show an awareness of East Asian 
iron. In this case the skeuomorphs were stone knives made to look like “the so-called 
broad-bladed swords known in Japan and Korea at the beginning of the first millennium” 
AD (Arutiunov and Sergeev 2006b:192). By manufacturing these objects, craftspeople in 
Chukotka were making replicas of objects with which they must have been familiar. 
 Map 5.2 shows the extent Iron, copper and unidentified metal found in Thule 
sites. The metal includes iron, copper, and unidentified metal. Each cross marks a site 











Figure 5.1. Composite metal objects from KTZ-304, KTZ-087, and KTZ-088 on Cape Espenberg, 
Seward Peninsula, Alaska. Credit: Cooper et al. 2016:178. 
 
 Several metal objects were found on Cape Espenberg on the Seward Peninsula in 
2011 (Figure 5.1). By identifying “two leaded bronze artifacts in a prehistoric Inuit 
context on the northwestern coast of Alaska, … it provides the first definitive evidence of 
Eurasian metal reaching North America in prehistory” (Cooper et al. 2016:182). These 
objects, a leaded bronze buckle and bead, were associated with a multi-roomed driftwood 
structure with diagnostic harpoon heads pointing to the Birnirk culture, which may have 
been contemporaneous with an early phase of Thule (A. Jensen, personal communication 
2017); radiocarbon dates suggested the house was 800 to 1000 years old. The buckle had 
a piece of leather still attached. This leather is probably from a terrestrial mammal and 
should be datable with some degree of accuracy (Cooper et al. 2016:177-178), although 
the date range has not yet been satisfactorily determined. (Dates on the leather would not 




 The remaining metal object finds include a copper needle, a fishhook, and a 
fishing lure with iron eyes. The needle and fishhook were from KTZ-087, five 
radiocarbon dates showed this feature to be a fifteenth century occupation. The fishing 
lure with iron eyes was found in nearby KTZ-088, a context that provided five 
seventeenth century radiocarbon dates. 
 
 
Figure 5.2. Corroded Norse chain mail from SfFk-4, House 6, on Skraeling Island, NU, an Early 
Thule (Ruin Island phase) site. Canadian Museum of History. Cat. #SfFk-4:2.  Photo: Colligan, 2015 
 
 
 Hundreds of years after smelted iron was already in circulation in the Western 
Arctic, it became available in small quantities in the Eastern Arctic from the Norse who 
settled in the southern part of Greenland around 1000 AD. They were hunting marine 
mammals along the west coast of Greenland up to Melville Bay by the thirteenth century 
(Gullason 2004:16). By the 16th century, explorers and whaling expeditions (16) were 




people and along traditional trade networks to reach those people not yet within reach of 
the European traders.  
 There is evidence that there may also have been float metal. This is the name 
given to bits of smelted metal that ocean currents have brought from Europe and Asia 
over the centuries. It is often difficult to identify the source of float metal. Assuming that 
a metal piece found in an assemblage is an example of “float” metal is a way of 
accounting for metal that “should not be where it is” but there is usually no way to 
confirm how it came to be deposited in a site. Float metal has been noted in an eighteenth 
century history of Greenland (cited in Rickard 1934:532). Sometimes it was a nail or two 
in a board carried by currents from some distant maritime event; once outside ships were 
entering Arctic waters in greater numbers, it became more common. When a ship from an 
expedition searching for the Northwest Passage or hunting whales was abandoned or 
wrecked, it was a windfall of metal (and wood) for groups near enough to take advantage 
of it (Rickard 1934:527-534); this would no longer be float metal but found metal. 
Abandoned ships were “fixed sources in the metal trading networks” (McCartney 
1991:31). 
 Meteoritic Iron 
 There were two sources of iron originating from within the Arctic: the huge 
meteor fall over the Cape York Peninsula in northwest Greenland and telluric iron found 
in the basalt of Disko Bay in western Greenland. The Cape York meteorite, or 












1995:195). Two indigenous North American Arctic cultures – the Late Dorset and the 
Thule – are known to have made use of meteoritic iron. The yellow stars on Map 5-3 
show the sites where meteoritic iron artifacts have been found in Thule sites. The 
distribution was limited to Greenland and Nunavut. The furthest from Cape York that 
meteoritic iron has been found is about 1900 kilometers away at Silumiut at the northwest 
end of Hudson Bay. 
 The Cape York meteorite is a large, sideritic (iron) type IIIAB meteorite 
(Buchwald 1992:152) that broke into several multi-ton pieces and thousands of small 
fragments as it entered the earth’s atmosphere over Greenland (145). Map 5.4, a detail of 
Cape York Peninsula, shows seven of the meteoritic pieces. The fall zone extends 125 km 
across the Cape York Peninsula (Buchwald 2005:20). The Widmanstätten pattern of the 
Cape York meteorite is unique to iron meteorites. It develops as a result of slow cooling 
that takes place during the meteor’s  formation billions of years in the past (E. Photos 
1989:404-405). This pattern for Ahnighito, the name given to the largest piece of the 
meteorite, is shown in Figure 5.3, where it appears on a section of etched surface.  
 Fifty-eight metric tons of iron survive from the original meteorite (Craddock 
1995:103) with the largest pieces now resting in museums outside Greenland. Three of 
these are on exhibit in the American Museum of Natural History in New York. Other 
substantial pieces are in Copenhagen, Denmark, and in Nuuk, Greenland. Thousands of 
smaller pieces were removed by Late Dorset and Thule people and cold hammered into 





Figure 5.3. Widmanstätten pattern on an etched section of the surface of the Ahnighito meteorite 
from Cape York, Greenland. American Museum of Natural History. Photo: Colligan, 2014 
 
 
  The five largest-known pieces of the meteorite were found in the vicinity of the 
Cape York Peninsula. Ahnighito (“Tent”) (Figure 5.4) is the largest piece so far found, 
weighing about 31 metric tons; it made landfall on the coast of Savissivik Island and 
remained there until Robert E. Peary brought it to the United States in 1897; “Woman” 
(Figure 5.5) and “Dog” on Saveruluup Itilliapalua; Savik I and II were retrieved on the 
Saveqarfik Peninsula; and Agpalilik on the Agpalilik Peninsula (Appelt et al. 2015:12-
15). While the pieces of the meteorite are very heavy and were located in places that were 





Map 5.4 Detail of Cape York Peninsula showing where pieces of meteorite (seven of which are 
mapped here) are presumed to have fallen. Map by Jens Fog Jensen, in Appelt et al. 2015:5 
Besides the small pieces that were recovered by Late Dorset and Thule, others are 
probably at the bottom of adjacent Melville Bay or are obscured by the glacial boulders 
abundant in this area (62). 
 Iron meteorites are not homogeneous in makeup. For this reason, there may be 
differences in workability. Inuit in Greenland told Dr. Edmund Otis Hovey, the geologist 
of the Crocker Land Expedition 1913-1917, that the surfaces of certain of the large 





Figure 5.4. Ahnighito (Tent), weighing 31 metric tons, is the largest piece recovered from the 
meteorite that broke up over Cape York, Greenland. It is housed at the American Museum of 
Natural History. Photo: Colligan 2014 
 
 In the summer of 2014 a team of Danish archaeologists and a geologist visited the 
Cape York Peninsula to examine the sites where the meteorite pieces had fallen. They 
investigated the area around the original position of “Woman,” still marked by an 
extensive field of basalt hammer stones brought to the site. The largest of these hammer 
stones weigh a hefty twenty-five to thirty kilograms and were apparently transported 
from a source about fifty kilometers away to be used as tools for working the iron (Appelt 
et al. 2015:27). Depressions on the surface of the meteorite pieces, indicated by the arrow 
in Figure 5.5, may be scars left when pieces of iron were removed from the meteorite’s 






Figure 5.5. “Woman” at the American Museum of Natural History. This piece weighs about 3 metric 
tons. Depressions may be either removal scars or the result of the surface having been used as an 
anvil.   Photo: Colligan 2014 
 
 Using a drone to produce a three-dimensional model of the hammer stone field 
(Figure 5.6), the Danish team estimated the volume of the hammer stones left at the site 
to be 1- to 2-meters deep over a 15.4 by 12.6 meters area. From this, the team estimated 
that over the centuries of using hammer stones to extract the iron, 70 ±20 metric tons of 
hammer stones had been brought to the site (Appelt et al. 2015:27-28). Such a quantity of 
discarded hammer stones in one field alone is evidence that this was a significant 





     Figure 5.6. Field of hammer stones near where a piece of the Cape York meteorite fell.  Credit: 
Danish National Museum Greenland Research Center/ScienceNordica 2014 
 
 The research team located about sixty features around the nearby site where the 
meteorite piece known as “Dog” had fallen. The area is composed of unstable scree but, 
because of the “relatively standardized” shapes and dimensions of the structures, it was 
possible to identify caches, tent rings and shelters in the depressions. With no evidence of 
other human settlement in the area, these features could have served as the shelters and 
work sites of Late Dorset and Thule resource procurement groups engaged in obtaining 
meteoritic iron. 
 The Late Dorset preceded the Thule in Greenland and were first to recognize and 
develop a technology for extracting and manufacturing meteoritic iron. Late Dorset sites 
have yielded pieces of unworked and worked meteoritic iron. Appelt and Gulløv report 
that “…lumps of meteoritic iron from the Cape York shower (Greenland) have been 
found in relatively large quantities among other Late Dorset sites on Little Cornwallis 
Island (Helmer and LeMoine1994), Devon Island (McGhee 1981:75), and Igloolik 





Figure 5.7. A piece of unworked meteoritic iron 8.5 x 7.7 x 3.2 cm found in David Site, a Late Dorset 
site in northest Greenland. National Museum of Greenland. Cat. #KNK2780 x616.  Photo: Colligan 
2014 
 
found in a Late Dorset site. It is possible that its size made it too difficult to work by cold 
hammering. Peter Schledermann reported small pieces of the metal in a Late Dorset site 
at Cape Storm on Ellesmere Island in 1974 (Schledermann 1975:300). In 1940 Rowley 
reported a Late Dorset knife with a meteoritic iron blade from Abverdjar (McCartney 
1988:62).  
 The Thule also used meteoritic iron, manufacturing it into knife blades and 
harpoon heads. Tools with iron blades from Thule contexts were excavated by Eric 
Holtved in the Thule district and Inglefield Land, northern Greenland, in the 1930s; most 
were meteoritic iron (Buchwald 1985:4). Meteoritic iron artifacts have also been found in 







Figure 5.8 and Figure 5.9. Two views of the same Thule Type 3 harpoon head, ivory with meteoritic 
iron blade and rivet. Naujan, NU. Danish National Museum. Cat. #P1.2315. Photos: Colligan 2014 
 Telluric Iron from Disko Bay 
 The other source of locally available iron in the Arctic is the telluric iron found in 
the Disko Bay area. This is rare form of iron exists in its metallic state, not in ore, and can 
be worked without smelting. The use of telluric iron was localized. In Disko Bay the 











from the stone matrix by manual force. What is unusual about this occurrence, besides 
the fact that the iron has not oxidized, is that the pieces are large enough to have been 
recognized and used by people (Craddock 1995:101). The Thule manufactured objects 
from telluric iron by the same cold hammering technique used with meteoritic iron. Map 
5.5 shows locations of telluric iron artifact finds. These small pieces were hammered flat 
and assembled to function as a single blade or projectile point by arranging the small 
pieces in overlapping rows, as can be seen in Figure 5.10; the row of blades was often 
anchored with a rivet to form a kind of scalloped cutting edge.  
 
Figure 5.10.  Small pieces of telluric iron were placed next to each other to make this blade in a 
closed socket harpoon head from Illutalik, Greenland. Arrows show where individual pieces once 
overlapped but have now corroded together. Magnification 50 x. National Museum of Denmark. Cat. 
#L6.218.   Photo: Colligan 2014 
 
 Distinguishing between Smelted, Meteoritic, and Telluric Iron 
Iron is usually found alloyed with other elements. In the case of meteoritic and 
telluric iron, they are alloyed with nickel. The difference in their elemental makeup is 
what makes it possible to distinguish between meteoritic, telluric, and smelted iron (Table 
5.1). An earlier procedure commonly used to test for metal type consisted of sectioning 




subjecting the sample to “sensitive yet destructive analytical methods, including 
instrumental neutron activation analysis … or inductively coupled plasma mass 
spectrometry” (Comelli et al. 2016:3). In some cases, the artifact was completely 
destroyed during the analysis (see, for example, the account by McCartney 1977:308).  
Table 5.1 Attributes of the Three Types of Iron Found in Arctic Contexts 
Attribute Meteoritic Telluric Smelted 
Nickel Content > 5 % - Innaanganeq/Cape 
York meteorite has about        
7 to 8 % Ni 
1 to 4 % Ni < 0.2 % Ni 
Size of usable 
fragments 
Rarely larger than ~7 by 2.5 
cm  
No larger than   
1 by 1 cm 
Any size including larger than 
~7 by 2.5 
Was heat used during 
manufacturing of 
objects? 
No No Yes, temperatures consistent 
with working contemporary 
technology in Europe and 
Asia 
  
 Since the late 1960s/early 1970s X-ray fluorescence spectrometry (XRF) has been 
shown to reliably differentiate between smelted trade metals, meteoritic and telluric iron. 
It is now the preferred method for analyzing meteoritic iron (Comelli et al. 2016:4). 
Analysis can be performed by a pXRF (portable XRF instrument) (Figure 5.11), 





Figure 5.11. Bruker pXRF instrument analyzing iron fragment in an ulu handle, at the Danish 
National Museum Laboratory at Brede Works, Kongens Lyngby. Artifact (see arrow) from Inugsuk, 





Figure 5.12 and Figure 5.13. Knife blade of meteoritic iron from Nuulliit site, Greenland, showing the 
results of earlier destructive method of testing for iron type. A small slice has been removed for 
testing. Magnification of lower photo is 50 x. National Museum of Greenland. Cat. #L3-12605.   




 Artifact of Telluric Iron in Nunavut  
 In 2014, researchers at the Danish National Museum, including the author, 
conducted a limited pilot test on metal artifact components in the National Museum’s 
collection using pXRF (Taube et al. 2014:3, unpublished data). Among the six artifacts 
analyzed was #P6.281 (Figure 5.14), a piece of a reworked harpoon head containing a 
small fragment of iron. The artifact was excavated by Therkel Mathiassen at Qilalukan, 
near today’s community of Pond Inlet, on Baffin Island, Nunavut. The pXRF reading 
from this fragment indicated it was telluric iron with a content of 2 to 3 % nickel. This 
was unexpected because telluric iron had not been previously reported in an 
archaeological site outside of Disko Bay in Greenland. In 2015 the test of objects in the 
Danish Museum collections was continued; pXRF was used to test a total of thirty-four 
metal pieces for iron type but no additional pieces of telluric iron were found from 
outside of Greenland.  
 
Figure 5.14. Fragment of an iron blade set in a refashioned harpoon head identified in 2014 as the 
first evidence of telluric iron found in a site outside of Greenland. Artifact from Grave Ca4, 




 The importance of this finding is twofold: it is evidence for the exchange of 
telluric iron beyond Disko Bay and it confirms that using pXRF to examine iron pieces in 
museum collections could increase what is known about the distribution of the different 
types of iron in the Arctic. In particular, examining a larger sample of iron artifacts from 
the Eastern Arctic, many of which are in collections in Canada, could provide additional 
evidence that telluric iron had been transported beyond its Disko Bay source.  
 Effect of Corrosion  
 Oxidized iron artifacts often appear in the archaeological record as heavily 
corroded objects, flakes, stains, or they are not found at all because they have completely 
rusted away. The right half of the box of iron fragments in Figure 5.15 shows the state in 
which iron is often found; the left half of the box contains the portion remaining after a 
piece was sampled and returned to the collection.   
 
Figure 5.15. What happens to iron over time? Corroded meteoritic iron from House 20 at Nuulliit, 
Greenland. National Museum of Greenland. Cat. # L3-13032 I, IV, and VI. Photo: Colligan 2014 
 There is sometimes a problem with determining metal type by nickel content 
when a piece is heavily corroded because “upon corrosion the nickel can be preferentially 




be almost totally removed” (Buddhue 1952, cited in Craddock 1995:104). It is not clear 
how extensive the corrosion must be for this to occur because the artifacts that we 
analyzed in the test at the Danish National Museum were all quite corroded and still gave 
signals for meteoritic iron. This error would undercount meteoritic and telluric iron. 
 The Cold Hammering Manufacturing Technique 
 The Thule modified both meteoritic and telluric iron by cold hammering followed 
by grinding and polishing. Cold hammering results in structural changes, observable with 
a microscope, which are different from processes utilizing heat. Unfortunately, the 
corroded state of all the iron artifacts found obscured the manufacturing marks. As the 
pieces of iron were reduced through manufacturing, use, and maintenance, they would 
have been reworked into ever smaller tools. It is possible, even probable, that the very 
small incising points found in some assemblages in the Western Arctic are the last stage 
of use of a piece that had once served as a knife or end blade. 
 Cold hammering involved repeatedly striking a piece of iron supported by some 
sort of anvil until it was of the desired thickness. Grinding would then have been used to 
further shape it and to give it a sharp edge. The heavy hammer stones found at Cape York 
near the sites of the meteorite pieces could have been used to process as well as detach 
workable fragments.  
 Cold hammering techniques of metal working were not unique to Arctic groups 
but have been used by many North American indigenous groups (Halsey 1996:2). As late 
as the eighteenth-century, Indigenous people on Vancouver Island were observed cold 
hammering float metal into desired shapes (Rickard 1934:541). This may have been a 




breaks when hammered without heat (Bill Scheer, blacksmith at Mystic Seaport, personal 
communication 2014).  
 Buchwald and Mosdal conducted an experiment using a piece of mild steel and an 
equivalent piece of meteoritic iron cut from “Agpalilik,” the large fragment of the Cape 
York meteorite then on hand in the Geological Museum of Copenhagen. They reported 
that “the Cape York material lends itself well to cold-work” (1985:18). They began with 
a 61 x 25 x 4 to 5 mm rectangular block of each material. They placed the two pieces of 
iron on an anvil and, using a hammer weighing 2.2 kilograms, they hammered the objects 
to reduce one end of each block to a thin edge representing the cutting edge of an ax 
head. The result was a rectangular-shaped piece with one end unworked and the other 
about 90 % thinner or about 0.5 mm in thickness. By cutting the ax heads lengthwise the 
interior structure of each block was examined to determine the structural effects of the 
cold hammering.  
 Both the mild steel and the meteoritic iron became harder as they were hammered. 
The meteoritic iron was always harder than the mild steel at the same percentage 
reduction. The degree of additional hardness, however, was not proportional, “partly due 
to the heterogeneity of the meteorite … and partly due to the coarsely crystalline 
structure” (19). The meteoritic iron piece could also be reduced 4 % further than the mild 
steel piece before cracking. The initial higher hardness value of meteoritic iron before 
cold hammering was because a nickel alloy is harder than mild steel “and because the 
cosmic story of collisions and attritions ha[d] inflicted some cold-work on it already” 
(18). No heat was used in the experiment in order to simulate the treatment given by 




their very restricted access to adequate fuel, perhaps also … [because of] the lack of 
knowledge of the proper [sic] methods” (18). 
 Thule Tools Were Utilitarian in Form 
Until metal became widely available through trade with Europeans, the Thule 
manufactured a very limited number of tool types to hold iron components. These were 
almost solely knives (both women’s and men’s) and blades for hunting weapons (Figure 
5.16, Figure 5.16, Figure 5.18, and Figure 5.19). There was the occasional engraving 
point (or drill bit or awl), mostly in the western part of North American Arctic, and the 
occasional adze once large pieces of metal were available.  
 Copper was also used in some areas. The native copper from deposits in the 
region around Coronation Gulf was traded widely. It is found in Thule contexts as the 
material for blades, as in the ulu shown in Figure 5.20 from Silumiut (KkJg-1) near 
Hudsons Bay, as well as bracelets, brow bands, needles, and pendants. 
 
Figure 5.16. Late Thule-early contact knife with narwhal handle, iron blade. Gauss Peninsula, 







Figure 5.17. Thule knife with antler handle, iron side blade. From Illutalik Field A, Greenland. 
Danish National Museum. Cat. #L6.2201  Photo: Colligan 2014 
 
 
Figure 5.18. Knife with antler handle and telluric iron side blade. Steenstrup Collection from Disko 










Figure 5.19. Ivory harpoon head with European metal blade. Kap Tobin, Eastern Greenland from 




Figure 5.20. Thule wood ulu handle with native copper blade. H13, Silumiut, NU. Canadian Museum 
of History. Cat. #KkJg-1:1658.  Photo: Colligan 2015 
 
 Possible Evidence for Norse Smelting in the Arctic 
 Until recently no evidence had been found of Norse smelting locations in the 




History is now being interpreted as a possible fragment of a crucible. Moreau Maxwell 
excavated it at Nanook (KdDq-9) on Baffin Island in the 1960s where it was found in 
association with a large structure said to resemble constructions found in Norse 
Greenland. A group of researchers headed by Patricia Sutherland reexamined the vessel 
fragment with a Scanning Electron Microscope. On the interior they found copper-tin 
alloy (bronze) shreds “consistent with the use and breakage of the vessel in an 
environment where metalworking occurred” (Sutherland, Thompson, and Hunt 2015:77). 
The bronze material and high temperature smelting are not consistent with any Late 
Dorset or Thule/Inuit technology but are consistent with medieval Norse technology. The 
find site is located across the Davis Strait from the Norse settlements on the southwest 
coast of Greenland. The research team suggested that it could be evidence of a Norse 
presence in the eastern Arctic more wide-ranging than previously thought and of “the 
earliest evidence of high-temperature nonferrous metalworking in the New World north 
of Mesoamerica” (74). The findings are not universally accepted and remain contested 
(McGovern, personal communication 2017).  
 Looking at Iron Use through the Lens of the Chaîne Opératoire 
 The chaîne opératoire offers a way to draw together what is known about the 
processes involved in human interactions with meteoritic iron. The technique developed 
by Pierre Lemonnier (1992) enables one to imagine the progression of steps followed by 
people to obtain iron from its source, then to process, transport, trade, and manufacture it 
into the tools that are found in archaeological sites.  
 The Cape York Peninsula does not appear to have been regularly inhabited in the 




summer. At 76° north the non-summer months have too little light to work and to travel 
safely by boat: the waters around the peninsula may also have been more stormy and 
perilous at that time. The colder and darker winter weather would make preliminary steps 
in reducing the iron even more tedious.  
 One year it might be a few men in kayaks that go to get the iron. Other years the 
women and children might go along as a family activity with the men in their kayaks 
alongside the large boats, as is done even today in Greenland. The women might stop at a 
more productive area along the way and meet up later with the men after they have gotten 
the iron so all can travel the long distance home together. Once they have reached the 
Cape York Peninsula, the terrain is rough; the dogs can help carry packs with supplies. 
On the way to the meteorite fall area, people will make a detour of several kilometers to 
the basalt source to pick up hammer stones since the only ones in the immediate area of 
the meteorite are those brought in past seasons and left behind, perhaps already broken. 
There are always a lot lying on the ground by the meteorite but bringing one’s own 
guarantees meeting personal preferences in weight and girth. The heavier stones may be 
especially useful for the initial hammering while smaller ones can be used when one is 
tired or the metal pieces are already smaller. In any case, not much extraneous iron will 
be removed so it would be just as efficient to save the cold hammering and grinding work 
for the long winter nights back home. When the work is done in camp, the older children 
can learn how the blades and tools are made so they will know how to do it when they are 
adults and have the responsibility for making their own tools. 
 While at the meteorite, chunks will be removed from the main block if no loose 




piece not too far away that still has fragments around it on the ground to avoid spending 
time chipping them off the main block. The sooner the iron pieces can be gotten, the 
more preliminary processing can be done on the spot (using the meteorite itself as a good, 
solid anvil) and the sooner people can leave for home. It is necessary to keep an eye on 
the weather, especially with heavily loaded boats. It could be fatal to be caught out in a 
bad storm or to be unable to leave the meteorite region and face the prospect of wintering 
over in such an unproductive land. 
 People plan for the return trip as well, with the new pieces of iron to transport and 
to have available for trading at the next opportunity. Hammer stones, if not available 
where they were currently living, will be taken along to continue the work of flattening 
and thinning the metal for blades. The amount that can be carried in the kayaks is limited 
so it is useful to have the large umiaks for taking the iron and hammer stones home.  
 Obtaining the iron and even making the blades is not the end of the process. 
Making them into actual tools is a community affair since many of the components of the 
next stage are the byproducts of other subsistence processes. Most handles are made from 
slightly modified animal bone, antler, walrus tusk, or pieces of wood, all of which 
required more work – capturing animals, removing and cleaning the tusks or antler, 
picking up shed antler on the tundra, and finding driftwood from particular tree species. 
These materials will also need preparation – cutting them to appropriate sizes, pretreating 
them, and then manufacturing the handles and harpoon heads. Sinew, woven baleen 
strips, rivets, and adhesive for attaching blades will have to be prepared. There are 
patterns and shapes to learn from the older people who know how to make these tools. 




into shafts, holes for suspending or for harpoon lines. Some handles and harpoon heads 
are decorated.  
 All the work to get the iron for blades is definitely worth the effort – it is easier to 
carve ivory with them, saving the time that would be spent resharpening stone tools and 
beaver teeth. And – very importantly – they will make excellent trade objects, even if 
they are unfinished, to exchange with people further away who could not make the trip 





 Experimental Cut Marks 
 Experimental Work 
In this chapter I discuss the experimental work I did to test whether examining cut 
marks could detect the use of metal tools. The method was often able to distinguish 
between metal and stone tool use but, for various practical reasons, did little to increase 
the visibility of iron. If the cut marks had indicated wide use of metal by the Thule, it 
could have been presumed that the Thule were dependent on iron. I also looked at other 
non-metaI materials that the Thule are known to have used in manufacturing their objects 
to see how they compared with iron. I concluded that while iron offered greater 
endurance and better cutting properties than stone and rodent teeth, the Thule could 
manufacture what they needed by using materials that were more easily acquired. The 
scant presence of iron and proxies for iron in Thule assemblages along with the continued 
presence of a variety of alternatives to iron, suggests that the Thule did not depend on 
iron and kept their options open until the supply of metal became certain and regular after 
contact. The intermittent and perhaps limited access to iron does not support the idea that 
iron motivated Thule to undertake the long and risky journey to the East through the High 
Arctic to obtain iron. 
6.1.1 Choice of materials to be cut – antler and ivory 
 The artifacts found in Thule assemblages are made from a wide range of materials 
from the natural world – antler, ivory (walrus, mammoth, narwhal, other mammal teeth), 
baleen, horn (mountain sheep and musk ox), maritime and terrestrial mammal bone, bird 




grass, and sinew are common identified in archaeological deposits (A. Jensen, personal 
communication 2017).  
 I limited my experiments and analysis to objects made of antler and ivory 
because: (1) no Thule assemblage is without objects made from these materials; (2) ivory 
and antler were sufficiently hard that only a limited range of materials – metal, lithic, and 
tooth – could have worked them; and 3) objects made of antler and ivory survived post-
depositional processes more consistently than other organic materials including non-
antler bone.  
 Caribou (Rangifer tarandus) antler is abundant in the Arctic. Both male and 
female deer have antlers which are shed annually, though not at the same time of year. 
Antler is desired for its properties of hardness, durability, availability, workability, and 
plasticity giving it the ability to withstand impact. Shed antlers harden with time and 
weathering. While hardness is desirable in the finished object, the more recently the 
antler has been shed, the easier it is to work.  
 Today’s caribou herds often include reindeer (both are Rangifer tarandus) which 
have been introduced into certain areas of the Arctic and Sub-Arctic. The introduction of 
reindeer by government authorities was intended to increase and regularize the food 
supply, to provide an alternative to dog traction, and to encourage hunters to adopt a 
settled way of life. Intermixing of caribou and reindeer has occurred at least since the 
early twentieth century.  
 I experimented with both reindeer and caribou antler. In order to get reindeer 
antler of known age, I contacted the Reindeer Research Program of the University of 




an undetermined period of time. I was sent a few racks of fresh antlers, with and without 
velvet. A carver in Barrow, Alaska, gave me a piece of caribou antler that had been 
picked up shortly before on the nearby tundra. This antler was also fresh and had not 
mineralized though it was a little nibbled on the ends. I did not see a difference between 
the cut marks I made on reindeer as compared to those on what I was assuming was 
caribou antler. Because I had a lot of it, I used the reindeer antler from the Research 
Program for this study.  
 Ivory refers to mammal teeth and tusks that are large enough to be carved, incised 
or at least pierced. The teeth consist of a root, a neck and a crown while tusks consist of a 
root and the tusk proper (Espinoza and Mann 1999). Espinoza and Mann described the 
tooth structure common to most teeth and tusks:     
    Odontoblastic cells line the pulp cavity and are responsible for the production of 
dentine. Dentine, which is the main component of carved ivory objects, forms a layer 
of consistent thickness around the pulp cavity and comprises the bulk of the tooth 
and tusk. Dentine is a mineralized connective tissue with an organic matrix of 
collagenous proteins. The inorganic component of dentine consists of dahllite…. 
Dentine contains a microscopic structure called dentinal tubules which are micro-
canals that radiate outward through the dentine from the pulp cavity to the exterior 
cementum border. These canals have different configurations in different ivories and 
their diameter ranges between 0.8 and 2.2 microns. Their length is dictated by the 
radius of the tusk. The three dimensional configuration of the dentinal tubules is 
under genetic control and is therefore a characteristic unique to the order. 
    Exterior to the dentine lies the cementum layer. Cementum forms a layer 
surrounding the dentine of tooth and tusk roots. Its main function is to adhere the 
tooth and tusk root to the mandibular and maxillary jaw bones. Incremental lines are 
commonly seen in cementum. 
    Enamel, the hardest animal tissue, covers only the surface of the tooth or tusk 
which receives the most wear, such as the tip or crown. Ameloblasts are responsible 






Figure 6.1. Two hunters stand beside the harvest of about thirty walrus heads in North Alaska. 
Wickersham State Historic Site. Photographs, 1882-1930s. Credit: Alaska Visual Archives.  
 
 Ivory is desirable for its properties of durability, availability, and hardness; it may 
also have been selected for aesthetic or ideological reasons. It is not easily worked but 
rodent teeth, stone and metal tools can cut and shape it. Metal tools were best suited to 
deal with its hardness but stone and rodent teeth worked too.  
The ivory used by Arctic peoples primarily comes from the tusks – upper canines 
– of walrus (Odobenus rosmarus) which are today and were in the past seasonally 
available in many areas of the region Figure 6.1). Where or when it was not available, an 
active trading network might have helped to even out the supply. In the eastern Arctic, 
and in particular in Greenland, the tusks of narwhal (Monodon monoceros), a toothed 
whale found off the coast of Greenland, were also used (Figure 5.16). Northern people 
also used fossil tusks from mammoth (Mammuthus sp.), walrus, and narwhal as well as 




(Ursus maritimus), and terrestrial mammals. Walrus post-canines were also used. 
Spiritual, aesthetic and/or practical considerations probably guided the Thule carver when 
faced with a choice of materials.  
 An embargo on the sale of ivory has been established by the provisions of the 
Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES). Because of this embargo it was difficult to obtain for my experimental work. I 
was able to obtain four small pieces of elephant (unknown whether it was Laxodonta or 
Elephas maximus) ivory that had been seized from a smuggling operation by the United 
States Fish and Wildlife Service, on the condition that I destroy them when I finished my 
experiments. When I was in Alaska for museum research, a carver gave me a 2 cm by 2 
cm piece of walrus ivory so I could see if it was similar to the elephant ivory. I used the 
elephant ivory for my experiments but I was able to test whether there seemed to be a 
difference in cut marks on this very small piece tested the relative hardness of the walrus 
ivory.  
6.1.2 Tools 
 Iñupiat, Inuit and Greenlandic carvers today use electric drills with diamond and 
steel tips to carve. What tools did their Thule ancestors use to manufacture their objects 
and how did they use them? I looked through the catalogues of collections by Murdoch, 
Nelson, Jenness, and Mathiassen; I also looked at online catalogs of the National 
Museum of the American Indian, the American Museum of Natural History, and the 
Canadian Museum of History. The ethnohistorical work of Ernest Burch, Jr., included 
some information about tool manufacturing during the late prehistoric/early historic 




 Larsen and Rainey described the tools they thought were used by the Ipiutak to 
work antler and ivory: 
    It is generally accepted that the composite knife was used to work antler and ivory. 
For the fine surface decoration found on many antler and ivory artifacts, the Ipiutak 
people probably used special engraving tools which consisted of a slender ivory or 
antler shaft with a sharpened incisor of a ground squirrel or an iron point set in a slot 
in the end…. The ground squirrel incisors, of which three were found in place, were 
all sharpened to a point. Enamel, of course, is an excellent tool for engraving the 
softer ivory and antler (1948:82). 
 
While Larsen and Rainey were describing Ipiutak not Thule technology, the similarity of 
materials worked and the tools found archaeologically make their observations worth 
considering in this context as well. 
 I made four tools for the cut mark experiments: a man’s knife with an iron blade 
(Figure 6.3), a sharpened hand cut iron nail to serve as an incising tool (Figure 6.6), a 
man’s knife with a slate blade (Figure 6.8), and a chert burin (Figure 6.11). My intention 
was to make what Mathieu called functional replicas, tool replicas that are “accurate with 
respect to their functional aspects and … normally created using functionally appropriate 
materials and sometimes production techniques. … [F]unctional replicas need not be 
authentic in every respect, only in those aspects which are deemed relevant to the object’s 
normal functioning” (Mathieu 2002:3). I replicated the parts that did the cutting and was 
not concerned about the handles, using pine dowels where I used a handle at all. Slate and 
iron knives were used for short, straight marks but it was necessary to use the sharpened 
nail and stone burin for incising lines that were curved.  
 During the course of the experimental work, I expanded the materials to include 




as well as a native copper knife because I was curious to see if or how well these 
materials could cut ivory and antler.  
6.1.3 Tool materials – iron, stone, teeth, and copper 
 I wanted to use a form of iron that was not steel. I contacted Mystic Seaport, a 
living museum installation in Mystic, Connecticut, with a blacksmith shop that makes 
nineteenth-century tools for sailing ships from wrought iron produced using nineteenth-
century technology. This low carbon wrought iron was more similar to iron that the Thule 
would have obtained through from Asian or European sources than modern steel. 
William Scheer, a blacksmith at Mystic Seaport, used iron salvaged from a nineteenth-
century house to make a knife blade to my specifications. Figure 6.3 shows the blade 
after I had hafted it. It resembled iron blades found in Thule and Inuit tools identified 
during my tool survey (Figure 6.2 and Figure 6.7).  
 
 
Figure 6.2. Nineteenth-century iron blade in antler handle, from the Stefánsson collection originating 
in the Point Barrow area, Alaska. American Museum of Natural History, Cat. #60-7799. Knife size: 





Figure 6.3. Experimental knife with the low-carbon wrought-iron blade. Photo: Colligan 2013 
 
Figure 6.4. An engraving tool incorporating an iron bit in a drift wood handle. Iñupiat from 




Figure 6.5. Thule engraving tool, wood with heavily corroded metal point. From Porden Point, 






Figure 6.6. Experimental incising point – wrought iron nail with sharpened point. Photo: Colligan 
2014 
 
 The slate that I used was from a collection for student use at New York 
University; the chert a piece of Burlington chert picked up from a stream in Calhoun 
County, Illinois. A colleague at Hunter College in New York City made it into an 
unhafted expedient chert burin for my use (Figure 6.11). I ground a piece of the slate into 
a thin, smooth, sharp knife blade and inserted it into a slot in a handle made of piece of 
wooden dowel (Figure 6.8). 
 
Figure 6.7. Wooden-handled knife with slate blade from Early Thule component at Walakpa. 
Maxwell Museum, University of New Mexico. Cat. #75.35.296 4022.  Photo: Colligan 2013 
 





Figure 6.9. Thule incising tool with wooden handle, excavated from House 20 on Skraeling Island, 
Nunavut. Canadian Museum of History. Cat. #SfFk-4:3608. Size: 122.8 mm x 7.2 mm. Photo: 
Colligan 2015 
 
Figure 6.10. Micro image of empty slot for incising point, most probably was not a space for a metal 
incising point. Magnification of 50 x.  Photo: Colligan 2015 
 




I also searched catalogs and collections for examples of Thule incising tools 
(Figure 6.4, Figure 6.5, Figure 6.9 and Figure 6.10). Scheer also sent me square-cut iron 
nails, one of which I used as an incising tool. A scissors grinder in New York’s garment 
district put a sharp point on one of the nails so it could incise grooves on ivory. (Modern 
steel nails are used by Iñupiat carvers to incise scenes of everyday life on baleen for the 
tourist trade.)  
While beaver (Castor Canadensis) were not native to the treeless Arctic, hafted 
and unhafted teeth from beaver and other rodents are found in Arctic archaeological 
assemblages. Beaver teeth would have been acquired through trade with people living in 
wooded environments. Nelson displayed them in the catalog of his collections (1899), 
explaining that they were used for wood working, wood polishing, and sharpening stone-
bladed knives. He illustrated teeth hafted in handles of various lengths (depending on 
their use) from Alaskan sites at Port Clarence (89), Chalitmut (Pl.XXXVIII, 21), and 
Norton Sound (89-90). Giddings and Anderson found beaver teeth but no other parts of 
beaver in Early Western Thule houses 7 and 8 on Cape Krusenstern. The teeth had “worn 
edges possibly from working wood” (1986:83; plate 24a; plate 36d). Figure 6.12 through 
6.16 show beaver tooth tool artifacts, one hafted and one not. I purchased beaver incisors 
from an online vendor (Figure 6.16) in order to see if they could cut antler and/or ivory. 





Figure 6.12. A beaver tooth from Early Thule burial at Nuvuk, Alaska. Nuvuk-01 burial #110. 
Courtesy of UIC/A. Jensen.  Photo: Colligan 2014 
 
 
Figure 6.13. Micro wear on beaver tooth from burial at Nuvuk, Alaska, at 50 x. Courtesy of UIC/A. 






Figure 6.14. Thule incising tool made of beaver tooth (arrow pointing to it) in an antler handle from 
Kittigazuit, NT. Canadian Museum of History. Cat. #NiTr2: 2171.  Photo: Colligan 2015 
 
 
Figure 6.15. The beaver tooth from tool, showing considerable wear and damage. Magnification of 50 







Figure 6.16. Modern beaver incisors, upper on top, lower shown on bottom. Lower incisor was used 
in experiment.  Photo: Colligan 2015 
 
Figure 6.17. Incising tool with a squirrel incisor. Ipiutak, Pt. Hope. American Museum of Natural 
History Cat. # 60.1-8156. Used with the permission of the Native Village of Pt. Hope, Alaska. Photo: 
Colligan 2016 
 
Figure 6.18. Closeup of above Ipiutak tool. American Museum of Natural History Cat. # 60.1-8156. 





 Teeth from the indigenous arctic ground squirrel (Spermophilus parryii) are found 
still embedded in incising tool handles (Figure 6.17 and Figure 6.18). I found some 
ground squirrel mandibles in Tombstone Territorial Park, Yukon; after removing the soft 
tissue, I tried unsuccessfully to remove the incisors from the mandibles. Subsequently I 
left the incisors embedded in the mandibles and used one as an expedient tool (Figure 
6.19). The results are shown in Figure 6.41 and Figure 6.42, and discussed with the other 
cut mark results later in this chapter. 
 
Figure 6.19. Arctic ground squirrel mandibles with incisors before use.   Photo: Colligan 2016 
 
 I was offered the use of an experimental copper knife made by Jonathan Micon, a 
student of Dr. Kory Cooper at Purdue University (Figure 6.20), a welcome opportunity to 
see whether such a knife would cut ivory and/or antler. There is not agreement in the 




cut artifacts in Thule assemblages would almost certainly have been some type of iron. If 
yes, it would be correct to identify cut marks as being made by metal and not specifically 
iron, when that is the appropriate conclusion. Additional context can be supplied by 
whether any other native copper has been found in an area. If it does not appear to have 
been a trade item, it might be reasonable to assume the metal was iron. 
 The copper knife that I used had been manufactured from a native copper nugget 
using a traditional metal-working technique. The nugget was originally excavated at the 
Gulkana site in Alaska in the 1970s by William Workman. Micon produced the knife in 
the shape of a tool in the Gulkana archaeological collection by hammering, annealing, 
rolling, folding, cutting, and abrading. The first two steps took the majority of the 
manufacturing time, an average of 85 % for the six objects he made from nuggets. (He 
worked on all six objects for a total of 12 hours.) The nugget for this blade had measured 
48 x 26 x 21 mm before it was hammered into a sheet, annealed, folded, and cut (Micon 
2015:9;12-13); when the blade was completed its new size was 114 x 41 x 2 mm.  
 Annealing native copper consists of alternating applications of heat to render the 
metal malleable with hammering to flatten and strengthen it. After hammering, the metal 
would cool and become brittle requiring heating again before continuing the flattening – 
thinning – strengthening process. The application of heat is in contrast to the cold 
hammering technique used to manufacture tools from meteoritic and telluric iron 
(Buchwald 1992:152-153). While in some parts of Alaska there is evidence for a copper 
manufacturing process that includes annealing, McCartney observed that there was “no 





 I was not able to rank the slate, iron, and copper blades by how much time was 
required to hone an edge on them because of the different states they were in when I 
acquired them. I received the iron knife with a sharp edge on it already, as described. I 
made the slate knife from a thin, fractured, rough piece of slate. It took me 5 minutes to 
hone a smooth, sharp edge on it. This particular slate blade could not be honed as thin as 
the iron blade because after a certain point in manufacturing, small pieces began to break 
off the knife edge indicating that the edge had reached its minimum thinness. It appeared 
to be a well consolidated piece of stone and visually similar to the slate blades found in 
various Thule assemblages, but I was not able to evaluate its merits beyond its 
appearance. There may be forms of slate that can be thinned further while maintaining 
integrity.  
 The copper blade was somewhat abraded when I received it. It took 20 minutes to 
put a sharp edge on it using a medium grain whetstone (Figure 6.21 and Figure 6.22). I 
resharpened the copper knife between using it to cut two pieces of ivory because the edge 
had worn down while cutting the first piece (Figure 6.23). This is in contrast to the iron 
blade which had retained its edge after being used in the same manner and for the same 
length of time. This is likely one of the negative points of a copper blade. In addition to 
the original manufacturing time, the frequency and time needed to maintain the edge 





Figure 6.20. Native copper knife blade before sharpening, extra piece of copper from manufacturing 
process. Photo: Colligan 2016 
 
Figure 6.21. Edge of copper blade before used for cutting. Magnification of 50 x. Photo: Colligan 
2016 
 
Figure 6.22. Another angle showing the sharpened but as yet unused edge of the copper blade. The 










Figure 6.24. The wrought iron blade kept much of its initial edge after cutting many pieces of ivory 
and antler. Magnification of 50 x. Photo: Colligan 2013 
 
 Despite the fact that raw materials were obtained in different states, it is safe to 
assume that manufacturing and sharpening a blade of either metal would have taken 




lengthy trip to obtain it. Once made, the iron blade required less time to maintain and was 
more durable than the other materials tested here. 
 Pretreatment and Making Cut Marks  
Once I had made the tools, I tried cutting the antler and ivory pieces. I expected the 
ivory to be hard but I was not prepared for how hard the antler also was even though it 
was fresh. This experience was in contrast to that of early observers who said how easy it 
was to cut fresh antler – I think they may not have not tried it themselves.  
Ethnographic accounts of pretreatments suggested pretreating to soften materials. 
Edward W. Nelson and Ernest S. Burch, Jr., reported that ivory, bone, and antler were 
soaked in urine prior to being worked and were resoaked as needed throughout the 
manufacturing process (Nelson 1983 [1899]:196; Burch 2006:203). Many North 
American indigenous groups used some form of soaking or boiling, one variation being 
to place the materials between wet hides and then to heat or burn them.  
 I soaked antler and ivory pieces in urine and water (Figure 6.25) but there was no 
difference in the effectiveness of the two liquids. I also boiled pieces of antler and ivory. I 
found no difference between boiling and soaking. Ultimately I soaked the antler and 
ivory in water (Figure 6.26) for four days, resoaking them as needed. 
 Semenov pointed out that pretreatment was not helpful for all manufacturing 
steps. He showed experimentally that pretreatment would probably not have preceded the 
splitting of bone and ivory, for example. It appeared to be much easier to split ivory and 
antler when the material was slightly dried out. Presoaking was necessary when working 









Figure 6.26. Soaking ivory in water. Photo: Colligan 2013 
 
 There are no eyewitness accounts of Thule manufacturing techniques; we have 
only the record left in the marks on artifacts and the tools that have been recovered 
archaeologically. There are accounts of how similar objects were manufactured in the 
historic period to give some insight. From experimental work in conjunction with 




how “traces of work reveal not only technical devices, the sequence of operations as well 
as the amount of force applied, but also disclose features of the tools applied to carry out 
the work” (1964:162).  
 The anthropologist Dorothy Jean Ray observed twentieth-century indigenous 
Alaskan carvers at work (Ray 1961:105-106), describing both the tools used and the steps 
followed to carve a small ivory bear: (1) an adze or a steel ax was used to strip off the 
exterior of the tusk and it into pieces approximately the size of the final carvings; (2) a 
hack saw and a coping saw were used to remove some unwanted pieces and rough out the 
carving; (3) successively finer files were then used to reduce the rough block to a figure 
close to the desired bear; (4) a graver was used to make the face; (5) successively finer 
grades of sandpaper were used to sand and then polish the carving; and (6) a graver made 
the final details such as the claws. She reported that the cutting and filing took about 75% 
of the twelve hours needed to carve a bear that was 12.5 cm long. Ray’s observations are 
useful in visualizing the many steps of the manufacturing process even when using 
modern metal tools.  
 Sandra Blaylock (1980) and other researchers have tried to identify the steps 
followed to work bone material by analyzing the marks still visible on the artifacts in 
conjunction with experimentation. Blaylock estimated the manufacturing process as 
having as many as eight stages: “(1) whittling, (2) chopping, (3) grooving, (4) breaking, 
(5) cutting, (6) chiseling, (7) drilling, and (8) abrading” (41). A specific object might not 
require all the steps but those that were required would probably have been done in this 




the manufacturing marks will remain visible as a record of tool use patterns, even those 
unintended slips of the tool (45).  
 Ernest S. Burch, Jr., used an ethnohistorical approach to learn about Iñupiat life in 
the first half of the nineteenth century, which was still pre-contact in northwest Alaska. 
On the subject of working antler and ivory, the Iñupiat elders who served as his 
informants explained that after softening it, “the material was cut laterally with a stone 
saw, scored with an engraving tool or chisel, and/or split longitudinally with wedges” 
resulting in blanks from which objects would be carved with stone or metal tools (Burch 
2006:203).  
 Equipment to Analyze and Record the Evidence 
 In order to create a photographic record to use as a reference, I photographed the 
cut marks that I made during the experimental process using the same equipment that I 
would take with me to the museums to examine and record cut marks on artifacts. For 
macro photographs I used a Canon EOS 5D Mark II digital camera with a Canon 50-mm 
macro lens, a flash, a tripod, and a cable release (Figure 6.27). For optimum depth of 
field, I shot most photographs at f11 with a high ISO rating. I used a 12-mm extension 
tube for very small objects like beads. The flash helped standardize the lighting 





Figure 6.27. Macrophotography set up. Photo: Dunkel 2014 
 
 For the micro images I used a Dinolite Pro Digital USB microscope attached to 
my HP laptop; where possible and needed I used an LED fiber optic dual pipe illuminator 
for external light to better model shapes of objects and particularly cut marks (Figure 
6.28). I generally used the microscope at the 50 x enlargement.  
 







 Making the Cut Marks and Incised Lines 
 I use the terms cut marks and incised lines interchangeably. For clarity I have 
made these diagrams of the parts of the groove and the general shape of the cut marks or 
incised lines (Figure 6.29, Figure 6.30, and Figure 6.31:  
 
Figure 6.29. Cross-section of a cut mark/incised line with parts identified. 
 
 




Figure 6.31. Cross-section of a V-shaped cut mark/incised line. 
 
 It would have been helpful to have been able to photograph the cut marks in 
cross-section. Unfortunately, the focal plane of a microscope is very limited so it was not 




photographically. I could usually see the cross-section by eye but not record it 
satisfactorily.  
 Shown side by side in Figure 6.32 below, certain characteristics of the cut marks 
made by iron and slate blades can be seen. The slate blade made the U-shaped groove 
(“S” can be seen on edge of ivory) with convex walls on the left side of the ivory piece 
pictured below. This is in contrast to the more sharply V-shaped cut mark (“M” can be 
seen on edge) on the right that was made by the iron blade. This groove has walls that are 
at an acute angle to the bottom of the groove.  
 
Figure 6.32. Cut marks made on elephant ivory by slate blade (left) and iron blade (right). 50 x 
magnification.  Photo: Colligan 2013 
 
 The cut mark on elephant ivory made by the native copper blade discussed above 
is pictured in Figure 6.33. (The black line in the groove of the cut mark resulted from 





Figure 6.33. Cut mark made by a native copper blade on elephant ivory. Photo: Colligan 2016 
 
 The cut marks made by the iron and copper blades do not appear distinguishable 
from each other. My conclusion from this is that it would not be possible to distinguish 
between marks made by copper and iron blades using a low-power microscope; when 
discussing manufacturing of ivory objects that have V-shaped, straight, clean cut marks, 
it would only be possible to say these were made by a metal blade. Perhaps it would be 
possible using other microscopic technologies.  
 By using the two different metals, I was able to compare the relative merits of 
these materials. Availability and durability seem primary. The iron blade could be used to 
make several cuts before it needed to be resharpened. This was not true for the copper 
blade which required frequent resharpening. Also, when I used the two knives to shave 
the edges of the ivory, they behaved quite differently. Small pieces broke off the edge of 
the copper blade, which could be explained by its manufacturing process; the iron blade 
shaved very smoothly and exhibited no tendency at all to fragment. 
 The marks made by the chert burin and the iron nail on the ivory are distinctive 




striated on the sides and along the base of the groove. The striations are the result of both 
the structure of the chert as well as the repeated strokes needed to make a groove in ivory. 
The iron nail made a smooth-sided, narrower and more V-shaped groove, requiring fewer 
strokes to cut to a similar depth as the chert burin. After using the chert burin, I tried to 
sharpen it to see if it would be possible to make it as thin as the tip of the iron nail. The 












Figure 6.35. Cut mark on elephant ivory made by iron nail at 50 x magnification. Photo: Colligan 
2013 
 
 Next, are examples of cut marks on antler. In Figure 6.36 shows a cut mark made 
by the slate blade; Figure 6.37 shows the cut mark made by the iron blade. These cut 
marks are not as different from each other as those made on ivory but they can be 
distinguished. The slate blade has made a broad, U-shaped groove. There are no striations 





Figure 6.36. Cut mark made by slate on antler at 50 x. Photo: Colligan 2013 
 
 
Figure 6.37. Cut mark made by iron on antler at 50 x.  Photo: Colligan 2013 
 
 The iron blade has made a sharp V in the bottom of the groove, a groove within a 
groove. This happened in other trials with metal blades, as the metal blade began to carve 
a new groove within the existing one. The sides of this groove are steep. The black mark 




blade back and forth – the sides of the groove were binding the knife blade and removed 
some iron. 
 Next are illustrations of the cut marks made by the chert burin and the iron nail 
(functioning as a burin) on antler. The chert burin mark, as seen in Figure 6.38, is a 
ragged, uneven cut. The U-shaped groove changes to a V-shaped groove towards the 
bottom of the frame. In Figure 6.39 the cut marks made by the sharpened iron nail on 
antler are much cleaner and more uniformly V-shaped. At one end of each cut mark, 










Figure 6.39. Cut mark made by iron nail on antler at 50 x. Photo: Colligan 2014 
 
 Most ivory artifacts in Thule sites are made from walrus tusk. Because I had the 
tiny piece of walrus ivory, I was able to compare incising it with the modern elephant 
ivory that I used for the experimental work. I had the impression that the walrus ivory 
was possibly a little harder than the elephant ivory. However, there are several factors 
that affect the hardness of ivory, such as where on the tusk the ivory comes from and how 
much time has passed since it was part of a living animal. The slight difference I 
observed between cutting the walrus and the elephant ivory is probably not significant for 
this test. Morphologically the cut marks on the two types of ivory looked the same. The 
copper blade had to be resharpened between cutting the two types of ivory while the iron 
blade did not, a significant difference between the two metal types.   
 The beaver tooth was able to cut both ivory and antler with the same amount of 
effort that stone tools required. The resulting cut mark (Figure 6.40) were broad, striated, 
u-shaped grooves, similar to those made by stone but unlike the marks made by metal. 





Figure 6.40. Cut mark on ivory made by a beaver incisor. View at 50 x. Photo: Colligan 2015 
 
 Arctic squirrel incisors are hard and sharp, able to cut both ivory and antler as 
easily as beaver incisors. While incising tools with squirrel incisors have been found in 
Thule assemblages, they were also found in an Ipiutak context, as noted already. The 















Figure 6.42. (above) and after (below) pictures of Arctic ground squirrel incisors used to incise ivory. 
Incising was done for 15 minutes, ivory soaked 10 days in water as pretreatment. Arrow indicates 
wear on tooth edge. 50 x magnification.  Photos: Colligan 2016 
 
 Despite the fact that incising ivory rapidly took a toll on the squirrel incisor 
(Figure 6.42), it proved able to make a cut mark (Figure 6.41) that more strokes would 
have made deeper. The most difficult problem was to maintain control of the line as the 
tooth kept slipping out of the initial grooves. Rodent teeth would also have been useful 





With incising tools, it was difficult to initiate and maintain the groove until it had 
been deepened to the point at which the point of the tool would stay within the groove. 
Shallow, unintended lines were made when the tool slipped along the surface of the ivory 
or antler before a groove was established, as can be seen in Figure 6.43. Initially I 
attributed such lines to my inexperience but I later identified the same type of “false 
start” lines on artifacts, as in Figure 6.44.  
 







Figure 6.44. Accidental lines made by the carver of a Thule Type 2 ivory harpoon head. Artifact 
from Naujan, Nunavut. Danish National Museum. Cat. #P1.1609. 50 x. Photo: Colligan 2014 
 
 Comparing Experimental Marks with those Found on Artifacts 
 How can cut mark analysis be applied answer questions on the probable 
manufacturing of artifacts now in museum collections? I have selected two of those I 
examined to show that it is possible to figure out whether the marks were made by metal 
or stone tools. 
 The first artifact is an ivory pick handle from an early Western Thule context on 
Cape Krusenstern, Alaska (Figure 6.45). Knives with narrow slots which could have once 
held metal blades were found in the same group of houses (Houses 4-6) as the pick 
(Giddings and Anderson 1986:75) and could have made this handsome tool. It is also 
possible that this object was obtained through trade and brought to the site after having 




made the observation that “[t]his elaborate, well-made ivory handle stands in sharp 
contrast to the simple, often crude pick heads” generally found at this site (76). 
 
Figure 6.45. Early Thule ivory pick handle excavated at Cape Krusenstern. Photograph used 
courtesy of BLM/NPS, Cape Krusenstern National Monument, and Haffenreffer Museum of 





Figure 6.46. Micro image of the same pick handle at 50 x. Photo: Colligan 2013 
 
The micro image (Figure 6.46) shows that most of the incised lines on this artifact 




made by iron tools. This pick handle was probably incised by a craftsperson using an 
iron-bladed tool. 
 The second example is an antler harpoon head from Naujan in the Canadian 
Arctic (Figure 6.47), the type site of the Thule culture. In the micro image (Figure 6.48) 
the cut mark appears very open, forming an angle at the bottom of the groove that is as 
great, or greater, than a right angle; if seen in cross section, it is a wide-mouthed cut 
mark. While the walls of the groove are smooth, they are irregularly cut. Striations do not 
show on antler at this magnification but the width and irregularity of the groove make it 
probable that it was made by a stone tool. 
 
 
Figure 6.47. Harpoon head made of antler excavated at Naujan. Danish National Museum, 








Figure 6.48. Micro image of an incised line on this antler harpoon head at 50 x.  Photo: Colligan 2014 
 
 While it is often possible to determine the probable material used to make cut 
marks, their analysis is not a simple litmus test for iron use that can be applied on a grand 
scale. However, if it is used in conjunction with other evidence, it can help increase the 
visibility of past iron use at Arctic sites. Since iron was not native to any site in the 
Arctic, it would have been necessary to obtain it from elsewhere either directly or by 
trade. Efforts by McCartney, Stefánsson, and Burch to reconstruct past trade networks are 
discussed in Chapter 2.  
 Indirect Evidence – Cut Marks 
 In this section I discuss further the ideas about indirect evidence for iron that were 
presented in Chapter 2. Larsen and Rainey excavated the Ipiutak site at Point Hope on the 
Arctic coast of Northwest Alaska in 1939-1941. The site is known for its remarkable and 
beautifully carved ivory and antler objects yet only “[a] single tiny piece of iron [was] 
found in the form of a bit in an engraving tool” (Larsen and Rainey 1948:148). They 
considered the engraved objects to have been manufactured by “the composite knife” 




consisted of a slender ivory or antler shaft with a sharpened incisor of a ground squirrel 
or an iron point set into a slot in the end” (82). While iron was probably scarce, it was 
available, as indicated by the presence of “a type of knife handle designed to hold a very 
small blade, presumably of iron” (148).  
 Composite knife handles are also found in Thule sites. They are almost always 
empty, which many archaeologists see as evidence of iron blades that have corroded or 
blades that have been removed to be used in a different tool. In some cases there are 
corrosion stains on the handle. Occasionally small fragments of iron are found in the 
handles.  
 Because Larsen and Rainey and others were so certain that the Ipiutak included 
iron tools in their tool kit, I wanted to see whether this iron use would be visible in the 
incised lines of Ipiutak artifacts using the same methodology I used with Thule artifacts. 
In order to do this, I requested the permission of the Council of the Native Village of 
Point Hope to examine the community’s Ipiutak artifacts that are at the American 
Museum of Natural History in New York. After a year of phone and email contacts, I was 
very grateful to receive the necessary permission.  
 Made by Metal but not for Metal Blades? 
 The incised lines on several of the artifacts I examined were consistent with 
having been made by metal tools. However, these same artifacts were not likely to have 
been actually used with metal blades. The Ipiutak harpoon head from Point Hope (Figure 
6.49 and Figure 6.50) and the ulu from a late Thule context at Walakpa (Figure 6.51 and 
Figure 6.52) are two examples of this. Both show the type of marks made by metal tools. 




ulu, its slate blade is still in place. While these may have been incised by metal, it does 
not appear that either tool was intended to be used with metal.  
 
 
Figure 6.49 and Figure 6.50. Ivory harpoon head from House 11 at Ipiutak, AK. The 50 x image 
shows the area indicated by arrow in macro picture. These and other incised lines on this artifact 
show characteristics of having been made by a metal tool. American Museum of Natural History. 









Figure 6.51 and Figure 6.52. Late Thule ivory ulu handle with a slate blade. The incised lines on the 
handle have the characteristics of metal tool carving. Maxwell Museum of Anthropology, University 




 Indirect Evidence – Thin Slots 
 This slots in tools are generally seen as an indirect indication of metal use. What 
constitutes a thin slot varies not only from one archaeologist to another but McCartney 
himself at different times gave the size of a thin slot as under 1 mm (1991: 30; 1988:62) 
or 1-1.5 mm in thickness (1988:59). Whitridge had an explanation for this inconsistency: 
“…[T]hese variant estimates [are] likely due in part to slot width modes varying among 
functionally distinct tool classes” (1999:260). 
I began my museum research with collections of Alaskan material. There was 
little iron so I did not see thin slots and began to doubt that there was something uniquely 
recognizable about “thin” slots. Once I started to see them in Eastern Arctic material, 
however, I was convinced that thin slots are strikingly different from slots made for stone 
blades, even those on the thin side; I have been convinced from the artifactual evidence 
that thin slots are indicative of slots that have been made specifically for a metal blade, as 
detailed below, and probably required a metal blade to make. The knife in Figure 6.53 
has a very thin slot – 0.6 mm – in one end. This could only have accommodated a metal 
blade. On close inspection, a spot of corrosion and a tiny fragment of an iron blade in the 









Figure 6.53. Three views of Thule knife with a thin slot in the end. The knife is a piece of antler with 
a thin slot, corrosion stains and a fragment of an iron blade. From Inuarfigssuaq, Northwest 






 Below are four examples of slotted Thule harpoon heads. Some from historic 
contexts, when ample metal would have been available, but may have thick slots (Figure 
6.54 and Figure 6.55). Since a thick slot could accommodate either a stone blade or a 
metal one by using packing to ensure a snug fit, choosing to make a thick-slotted tool 
could be for  several reasons: a desire for flexibility in blade material, the absence of a 
reliable metal source, or a preference for stone blades, perhaps for symbolic reasons. The 
two tools with thin slots (Figure 6.56 and Figure 6.57) are visually as well as measurably 
different from the thick slots that could have held a stone blade. 
 
 
Figure 6.54. Mackenzie Inuit whale bone harpoon head with slot of 2.7 mm from Kittigazuit, NT. The 







Figure 6.55. Thule Type 3 ivory harpoon head with slot of 1.5 mm. Skraeling Island H.3, NU. 




Figure 6.56. Thule ivory harpoon head from High Site, M1, Resolute, NU. Thin slot of 0.9 mm. 






Figure 6.57. Thule harpoon head of sea mammal bone from Keewatin Coast of South King William’s 
Land, NU. This slot is ~0.6 mm. Canadian Museum of History. Cat. #IX-C-1277.  Photo: Colligan 
2015 
 Composite Knives 
 The Thule made composite knives. This was a man’s with a handle in two halves 
lengthwise. The stone or metal blade was laid between the two pieces and the three parts 
would be bound together with sinew or baleen, or by rivets of iron, copper, or wood 
driven through at least the two parts of the handle without having to go through the blade 
itself. A variation would have a spline on each of the pieces of the handle with the blade 
of whatever material laid into the groove before being secured by the binding or rivets. 
Another type of knife had a one-piece handle with the blade on the end or side or even on 
both ends. These types of knives could be made to accommodate blades of stone or 
metal. One or both halves of such knives are found in many Thule assemblages, almost 






 Indirect Evidence – Chains 
McCartney and others have proposed that the complex openwork carvings and 
ivory chains found in Ipiutak, Birnirk and Thule sites across the Arctic region would have 
been carved by metal tools and are another source of indirect evidence for iron use. The 
chains associated with Arctic cultures, while often being examples of fine craftsmanship 
would not have been strong enough to use in pulling loaded sleds. (They may have been 
used to fasten or attach objects to clothing.) While iron might not have been necessary to 
make them, it would have been much easier and quicker for a craftsperson to carve them 
if he or she were equipped with some type of iron tool.  
 Ivory chains have been found in Birnirk and Thule contexts. No tool marks 
remain on the Birnirk chain (Figure 6.60) from Walakpa because intermediate tool marks 
were lost when the links were polished. There are also no clear cut marks on the Thule 
chains from Brooman Point (Figure 6.61 and Figure 6.62) or from Naujan (Figure 6.63) 
because they have been ground and polished. Cut mark analysis does not help to 
determine if these chains were carved by metal tools. 
Fortunately, the beautiful Ipiutak chain in Figure 6.58 and Figure 6.59 shows 
incised line. These look like they were made with a metal tool. It is likely that the rest of 






Figure 6.58 and Figure 6.59. The macro and micro views of an ivory chain from Ipiutak Burial 21. 
The enlargement is of area indicated by red circle, 50 x. American Museum of Natural History. Cat. 









Figure 6.60. Ivory chain, from the Birnirk level at Walakpa. Maxwell Museum of Anthropology, 







Figure 6.61 and Figure 6.62. Macro and micro view of a small ivory chain from the Thule site at 







Figure 6.63. An ivory chain with square holed links from the Thule type site of Naujan in the Eastern 
Arctic. National Museum of Denmark. Cat. #Pl.1157.  Photo: Colligan 2014 
   
 Observations from the Field 
 The experimental work showed that under simplified, experimental conditions, 
using this method one can distinguish between cut marks/incised lines made by metal and 
stone on antler and ivory. In practice, where conditions are more complicated and messy, 
there are plenty of reasons that this is not always possible: 
1. There might not be many cut marks/incised lines on artifacts to examine – it 
seems that as the Thule moved eastward, their designs became ever simpler, 
perhaps a change not only in style but social elaboration. Also, later Thule seemed 
to prefer a minimalist decorative style that ranged from simple to no decorative 
elements. This may reflect a style change, indicate that metal was less available, 
or that people had no need to differentiate themselves from competing nearby 
groups. 
2. There are many substances that can fill the grooves and obscure their shape: some 
grit from deposition, mold, lacquer and the once favored polyurethane from 




3. Antler and even ivory can suffer from wear and post-depositional damage, 
particularly if left unprotected on the ground’s surface for hundreds of years. 
4. The more elaborately decorated pieces may have been selectively collected before 
or after excavation. At the time that one visits a museum to examine the cut 
marks, the very pieces you want to see may be out on loan, on display, or not 
findable, rather than in museum storage. My experience has been that there are 
usually some pieces that appear as illustrations in reports that cannot be found in 
their designated location. There are some collections that were lost when being 
transported but after they were described.  
5. Metal pieces were removed from collections and subjected to destructive analysis, 
particularly before less- or non-destructive methods of testing had been 
developed. When this happened, the best case scenario would be that the artifact 
remained basically intact, although with holes or slices were metal samples had 
been taken. The worst case scenario is that the entire artifact was lost, leaving a 
report of its metal type and perhaps some photographs recording its appearance. 
6. I had to use simple equipment because of the broad scale of my study. Perhaps 
with better equipment or a technology not yet available, more exact results will be 
possible. 
7. Iron is not the only object that could have been acquired through exchange – 
artifacts themselves were part of exchange systems. (The beautiful ivory pick 
handle shown above, atypical of the early Western Thule site where it was found, 




by iron, the manufacturing could have been done at another location and so it is 
not evidence of metal use at the particular site.  
 It is clear that while it is possible to examine artifacts and often to determine the 
type of tool and raw material most likely used in manufacture them, it is not a simple test 
giving unambiguous results that can be applied on a large scale. This technique may be 
able to strengthen evidence for metal use at Arctic sites but it may not add much evidence 





 Conclusions and Future Research Directions 
 This review of the developments of last thirty years of Thule culture research as it 
affects the understanding of their use of iron had the added challenge of trying to keep a 
pan-Arctic focus. It was challenging to constantly scale up the perspective of the research 
I reviewed and my own to keep the results at the level of the North American Arctic. 
Happily there are some researchers who share this perspective and have done work that 
could be incorporated without having to patch in studies from several regions to make the 
whole. Working at the broad scale fosters a more complete understanding of the richness 
of the Thule culture.  
 Now to sum up the conclusions related to the research questions stated in Chapter 
1:  (1) What changes have taken place with regard to the chronology of the Thule; how 
have the developments changed the explanations for the Thule Migration from Alaska to 
Greenland? (2) What are the new understandings about the iron that was available to the 
Thule? (3) Are there new insights into the quantity of iron that would have been in 
circulation during Thule times? (4) Is there new evidence for how trade was conducted 
and how iron was traded by the Thule?  
 Chronology, and Iron as a Motivating Factor in Migration 
 Among others, McGhee (2000 and 2009a) and Friesen and Arnold (2008) have 
worked on revising what is understood about the timing of the Thule Expansion. While 
many sites cannot yet be placed in an absolute time frame, this widely accepted revision 
has established a terminus post quem for Thule sites east of Alaska.  
The question of chronology is related to the question of why the Thule began their 




with the Norse, as McGhee has maintained, they would have needed to meet some Late 
Dorset to learn about them. There were probably Late Dorset in the Eastern Arctic when 
the Thule reached there but there would need also to have been Late Dorset much closer 
to where the Thule would have set out from. If there were, then interaction, particularly if 
it was friendly, could have offered the opportunity for sharing information between these 
two Arctic-adapted Indigenous groups.  
There is little to no evidence that the early Thule migrants knew about iron in the 
east before they left home. Why would they go east into the unknown for iron when all 
the iron they had previously obtained had come from trading with Siberia to the west? It 
is possible, however, that iron was a draw for later groups of migrants once news had 
come back from the earlier groups telling about the existence of the meteoritic iron. On 
the other hand, no meteoritic iron has been identified west of today’s Nunavut. It might 
be expected that returning Thule migrants enthusiastic about iron would bring some back 
to give to or trade with people in their home territory, to entice people to follow them, or 
simply to have some iron to use.  
Recent excavations of sites on Victoria Island show that both the Thule and Late 
Dorset occupied the same sites, possible at the same time, and both were using the local 
native copper; there is no mention of iron in the literature (Friesen 2004).  
This unsupported explanation for their migration continues to have currency and 
to be cited in general interest publications, if not in more focused academic literature 




 The overall problem of understanding chronology is still a major problem in the 
Arctic. Researchers are working to bring resolution and have made some progress over 
the past three decades.  
The marine reservoir effect poses a significant problem for dating Thule faunal 
materials because of the human and animal dependence on marine resources and the 
saturation of sites with seal and whale oil (McGhee 2009b:79). The marine reservoir 
effect was raised in the 1970s in a paper by McGhee and Tuck (1976) in which the 
authors proposed that dates on non-terrestrial materials not be considered until a reliable 
marine reservoir correction factor could be determined. The general correction in use at 
that time was 400 years (that is, 400 years needed to be subtracted from dates on marine 
materials); this is still viewed as a rough guide. During the intervening decades 
researchers have continued working to develop local correction curves that will more 
closely align dates on marine resources with dates on terrestrial materials.  
Anne Jensen, who has continued to grapple with the problem of dating despite the 
marine reservoir effect, offered some hope for obtaining useful dates from oil-saturated 
sites. While remaining mindful of the C13 values of the material, her experience has 
shown that after dating “dozens of non-marine items from middens,” the oil offers little 
problem if the samples are taken from “the interior of a specimen, rather than using the 
surface.” She observed that “even antler does not appear to absorb as much oil as one 
might think, perhaps because of the cold” (A. Jensen, personal communication 2017).  
 Availability of Iron to the Thule 
 While no hordes of iron have surfaced, the finding of some small pieces of 




scant record of metal traded via indigenous trade networks between Alaska and Siberia. 
The objects were found in contexts dated from 600 to 1500 AD.  
On the other side of the Arctic, Danish researchers have done recent work to 
better understand the Cape York meteorite and how it was utilized. The meteorite fall 
zone in Greenland had not been examined by archaeologists until 2014 (Appelt, personal 
communication 2015) when the Danish National Museum organized the research trip to 
the Cape York Peninsula (Appelt et al. 2015). As described in Chapter 5, this led to a 
much fuller picture of the scale of metal extraction as well as the probable technology 
used.  
Re-examining material from museum collections has often been a source of 
discovery. The finding of a piece of telluric iron that had been excavated on Baffin Island 
well beyond where any telluric iron had been found was a good reminder that everything 
is not yet known about Thule metal trade. While most of the Thule iron pieces at the 
National Museum of Denmark were tested for iron type in the 2015 pXRF test, there are 
still untested Thule iron artifacts in the Canadian Museum of History and the Greenland 
National Museum. There may be objects in other museums as well, given the scattered 
nature of Arctic collections. 
 How Much Iron Did the Thule Have? 
Some archaeologists emphasize the abundance of iron in Thule sites while others 
stress its scarcity. The problem is iron is used up with use and time so figuring out the 
answer to how much is not simple. To answer this question of quantity archaeologists 
have looked for proxies for the missing iron to add to its visibility for a more accurate 




Unfortunately, the excavation record is not as good as one would wish. Not much 
screening is done so small fragments are probably lost. For excavations that have not yet 
taken place, there is the possibility of incorporating metal detectors into the protocol in 
order to improve retrieval of small fragments. Some archaeologists have begun to do this 
(Helmer and LeMoine 1994) to maximize retrieval of metal. It is common practice in 
battlefield archaeology and certain types of historical archaeology. Because of its aura of 
treasure hunting, metal detectors may be used more than is acknowledged.  
Of course there are the corrosion stains on tools. But there are more abstract 
proxies. One is the thin slots mentioned in Chapter 2 and 6. Thin slots are cleanly cut, 
probably themselves made by metal tools because no stone tool could fit into the slot to 
cut it; they range from about 1 mm to 1.5 mm in thickness and are very straight and even. 
Thin slot analysis was given an advance by Peter Whitridge’s work at the large, pre-
contact Thule whaling community of Qariaraqyuk (1999b). He studied thin slots and 
recognized a possible reason for the conflicting estimates of how thin a thin slot was: 
there was a bi-modal distribution of sizes corresponding to tool type – thin slots in small 
tools were thinner than thin slots in larger tools.  
 A more controversial category of proxy evidence for iron is the empty handles. 
The two-piece handles are less convincing. The thickness of the missing blade is not 
indicated. Many handles are made to be attached to blades by the pressure of binding the 
two pieces together with sinew or baleen strips. I am not convinced that the many empty 
handles were made for metal. I think a flat slate blade could often have been 




indications of handles for metal blades, the number of proxies for metal blades is reduced 
substantially. 
 I conducted my own study to see if cut mark analysis could develop another proxy 
for metal use. As described in Chapter 6, I examined hundreds of Thule artifacts to see 
whether the cut marks and incised lines on them had been made by stone or metal. 
Unfortunately, while it was usually quite possible to distinguish metal from stone cut 
marks experimentally, the real world brought many complicating factors into play. At the 
end of my research I had only added a few sites to the list of sites with iron.  
 The cut mark project gave me the occasion to try several other manufacturing 
materials. From this I learned that the Thule had several good options to use if they had 
no iron: (1) Native copper could cut ivory and antler though it required frequent 
resharpening and may not have been as durable as an iron blade; and (2) squirrel and 
beaver teeth could cut ivory and antler well. Since copper could cut and the mark it made 
was indistinguishable from one made by iron (using my equipment/method), it would be 
more correct to attribute such cut marks to a metal blade rather than to iron. 
 Using the GIS mapping tools, I took two statements describing the amount of iron 
used by the Thule. Using the imperfect GIS mapping tools that I developed I did a “quick 
and dirty” test of the likelihood that these statements are still valid. Only occurrences of 
metal, not proxies, were reported in the databases. 
1. “All recently excavated Canadian Thule collections include some metal pieces” 
(McCarthy 1988:61) 
2.  “Metal” and indirect evidence for it “were found in all Canadian Thule 
































Alaska 67 61 11 18% 
Yukon Territory 48 20 1 5% 
Northwest Territories 190 56 10 18% 
Manitoba 3 2 0 0 
Newfoundland/Labrador 95 42 16 38% 
Nunavut 107 72 37 51% 
Quebec 99 42 0 0 
Greenland 1352 910 29 3% 
 
Data in Table 7.1 do not indicate whether metal objects were found within a 
winter house, only that at least one metal artifact or fragment has been found in a context 
with at least one winter house. There are several considerations that affect the number of 
sites where metal has been identified: 
• Winter houses are reported based on survey, not excavation. Many sites may have 
no excavated winter houses so there is no way any metal that may be in the winter 
house will have been identified and recovered. 




• Metal may have been present and discussed in the reports on the site but no 
mention was recorded in the database record. 
• There was no metal present. 
• From this data Nunavut has the highest number of occurrences of metal in winter 
house sites. Both of the authors of the statements being tested worked at sites in 
Nunavut where the highest percentage of settlement sites had iron.  
While the statements are not supported by the data, several decades of 
archaeology have been done since they were made, and the data are very sketchy. It is 
possible that the statements were made in haste and without much evidence. It is also 
possible that McCartney and McGhee might have overstated the amount of iron the Thule 
had. Such broad and unsupported generalizations must not be perpetuated. 
 How Was Trade Conducted in the Thule World? 
 Friesen wrote an analysis of the mechanisms of Thule trade and the level of 
communication they had across the Arctic (2012). He drew largely on Burch’s work to 
reconstruct proto-historic Inupiat trading systems (2005) (see the summary of Burch in 
Chapter 3). Friesen followed Mathiassen, seeing Iñupiat social systems as probably more 
analogous to those of the Thule than were the social structures found among their Inuit 
descendants in the Central Arctic. The shared artifact types and styles, with artifacts 
being “virtually identical over a very large area” (see Appendix 2) attested to a “high 
level of information flow in the Thule world” (Friesen 2012:6). The long-distance trade 
in preciosities is also clearly visible in Thule assemblages. Friesen pointed to Whitridge’s 
research showing inter-household differences to suggest the existence of social status, 




as a way for Thule trading to take place are not visible archaeologically; either they were 
held and the evidence has not preserved, they may not have taken place, or archaeologists 
may not have looked for them (Friesen 2012:18). Warfare, a prominent part of 
interactions of stratified societies and archaeologically visible in the Western Arctic, did 
not appear to have been part of the Eastern Arctic world. 
 Using Spatial Mapping of Archaeological Data to Raise Questions 
I believe that the GIS maps in this thesis are the most complete available of Thule 
sites on an Arctic-wide scale. They are imperfect, and not even as complete as the current 
data allowed. The Grand Thule Map project seemed to be unending; at the end of March 
2017 I stopped making changes, additions, corrections, and made the final maps.  
It was a huge effort but it was worth undertaking. It was the pan-Arctic perspective 
I was trying for. It forced me to keep thinking on that scale, keep trying to even out the 
data so they could be compared and mapped on an Arctic-wide level appropriate to a 
thesis on the Thule culture. 
 Directions for Future Research 
While being immersed in this material, I found new directions for research. One 
would be to compare and contrast the use the Late Dorset and the Thule made of iron. 
Here were two groups with quite different life ways living in the same environment and 
both making tools from meteoritic iron. Did they have the same production methods, did 
one use iron more sparingly or carelessly than the other, did the artifacts using iron look 
the same, did they make the same types of objects? How widely dispersed was the 
meteoritic iron among the Late Dorset? What might account for differences? Did the 




 Another line of investigation, one that would require better chronological control 
than is currently the case for most Thule sites, is whether meteoritic iron went out of use 
as soon as wrought iron sources increased, or whether it was still extracted, traded, and 
used side by side wrought iron for a period of time (in the Eastern Arctic, of course, since 
there was no meteoritic iron in the Western Arctic). Meteoritic iron has the advantage of 
being workable by cold hammering as well as grinding while wrought iron can only be 
shaped by grinding; it cannot be thinned or otherwise manufactured without heat and 
would have been impossible to cut without using other metal tools. 
 The question raised by Semenov and others about the absence of burins or a tool 
that could have been used as a burin would be interesting to look into systematically. 
There were many chert tools in Thule assemblages and an examination of their tips could 
cast some light on whether this assertion stands up with so many more assemblages now 
excavated and available for study.   
 In 2015 when I was looking at iron artifacts in the Canadian Museum of History, 
there were many pieces that had not been tested for type of metal. It would be worth 
testing the metal pieces in their collection, particularly those from Baffin Island and 
Ellesmere Island, to determine whether telluric iron had a wider distribution than has 
been thought. Based on the one piece of telluric iron from the Baffin Island site of 
Qilalukan that was at the National Museum of Denmark, this could be informative. The 
same study would also gather information regarding the distribution of meteoritic iron. 
 The question of iron as carrying status is very interesting since iron was only 
made into utilitarian tools and not into objects that obviously carried meaning and 




away, for being scarce, or for having been given by a person of wealth or power. One 
way to start this research would be to see if the tool handles of iron bladed knives or the 
harpoon heads with iron blades were more likely to be made of a particular material or 
more likely to be decorated at all or to be decorated with particular images or designs. 
 
 The evidence that I have presented in this research supports the view that the 
Thule had access to a variable but small supply of iron, that iron was appreciated for its 
many qualities and traded over long distances, but it was not abundant nor were the Thule 
dependent on it. Alternative blade materials were only abandoned when there was access 
to the regular supplies that came with full contact. Until then blades were predominantly 
made of stone, bone, and in some areas copper. There is even a bone knife with a baleen 
blade from Naujan (National Museum of Denmark, Cat. #P1.1759). When shipwrecks 
began to be a feature of Arctic life, the ships were stripped of metal and wood, materials 
that were known, appreciated, but in short supply. The Thule descendants knew how to 
use these windfalls. But even then, in sites where there is evidence of iron use (presence 
of iron tools, cut marks that were made by metal, and thin slots that once held metal), 
there are ample quantities of the same tool types with blades of other materials. 
 The more measured characterization of Thule iron use proposed by Allen 
McCartney appears to be more accurate than that offered by Robert McGhee – iron was 
used and valued, it was traded widely but not manufactured by the Thule; this use was 
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Appendix 1—Data for Sites Incorporated in Maps 
Obtaining the data 
The responsibility for managing the archaeological heritage and maintaining the findings of surveys and 
excavations falls to many government offices and museums. In Alaska, this is the responsibility of an 
agency of the state government; in Canada, the responsibility is shared by offices of the federal 
government, the national museum, national parks, aboriginal cultural groups but centralized at the 
provincial and territorial level; in Greenland, it is the National Museum and Archives that centralizes 
archaeological work and collections. I was able to obtain the data by contacting these offices: 
Table Appendix 1.1 Sources of Archaeological Data 
Entity Responsible Office 
Alaska Alaska Dept. of Natural Resources, Office of History and Archaeology 
Canada Resource Centre – Archaeology, Canadian Museum of History 
Yukon Territory Yukon Archaeological Sites Inventory, Department of Tourism & Culture 
of the Government of Yukon 
Northwest Territories Cultural Places Program, Prince of Wales Northern Heritage Centre, 
Education, Culture & Employment, Government of the Northwest 
Territories 
Manitoba Historic Resources Branch of Manitoba Tourism, Culture, Heritage, Sport 
& Consumer Protection 
Nunavut Government of Nunavut, Department of Culture & Heritage 
Quebec/Nunavik¹ Direction de l’archéologie et du développement culturel autochtone, 
Ministère de la Culture et des Communications 
Newfoundland & 
Labrador/Nunatsiavut² 
Provincial Archaeology Office of Newfoundland & Labrador and The 
Rooms Provincial Museum Division 
Greenland Kalaallisut Nunatta Katersugaasivia Allagaateqarfialu/Greenland National 
Museum & Archives 
¹Nunavik is the Inuit region of Quebec. ²Nunatsiavut is the Inuit region of Labrador 
The Canadian Museum of History in Gatineau supplied the contact information for the Canadian 
provinces and territories; colleagues in Alaska and Greenland supplied it for their respective areas. Each 
office had their own procedure to be followed to apply for access to the data – generally most of them 
requested a project proposal, professional reference(s), a description of the desired form of data, and a 
statement explaining the use that would be made of them. In some cases applications had to be 
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witnessed and notarized. The length of time that I would have access to the data varied from 24 hours in 
one case, a year for others; for Alaska and Greenland, access is for as long as needed. 
I was given passwords to access the data for Alaska and Greenland myself. (The Greenland database no 
longer requires a password.) The Canadian offices sent the results of their searches electronically. The 
language of communication was English, except for the Quebec/Nunavik office where communication 
was in French. The database information was in English except for Quebec/Nunavik (French) and 
Greenland (mostly in Danish, sometimes in English). 
The primary concern of those responsible for the data was that site location information be presented in 
a way that was vague enough that it did not guide unauthorized people to the sites. The maps were 
drafted based on location data to two decimal places, a level of precision that was more than 
satisfactory at the scale of these maps; the latitude/longitude data do not appear in the appendix with 
the other categories of data I selected for inclusion. 
Searching the databases for Thule sites 
In most cases, it was the database managers who searched their data bases on my behalf using the 
terms they reported (Appendix Table 1.2). While search strategies can produce variable results, in most 
cases the terms they used were similar and should have resulted in comparable results. 
The exception was the search done on the Nunavut data. For this data set the search included the 
additional terms "iron or metal." The database manager said this was necessary because a search for all 
Thule sites would result in the data for about 95 per cent of the sites in Nunavut – to provide me with 
that large a subset would have exceeded the limitations on what could be released to the public at one 
time. Adding "iron or metal" to the search excluded an unknown number of Thule sites. For some 
reason, it also failed to find several very significant Thule sites with iron and copper in Nunavut. I was 
able to get data for those sites by making a followup request that asked for information on specific sites 
identified from the literature. While the result was not as comprehensive a selection of Thule sites for 
Nunavut as for the other regions, it was the best I could negotiate. 
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Table Appendix 1.2 Terms Used to Search for Thule Sites 
Entity Search Strategy 
Alaska Access given to AHRS Portal. I searched for Thule, Eskimo, Iñupiat, and Neoeskimo 
for appropriate sites. 
Yukon Territory Data set of all prehistoric sites from Borden block “NV”; searched using “Thule, 
Inuit, Neoeskimo” and “before 1850”; searched notes for iron. 
Northwest Territories Data set included 200 sites with Thule in Cultural Association field or mentioned in 
Notes table. 
Manitoba 3 sites in Manitoba are Thule or possibly Thule; limited data was sent on these sites. 
Nothing has been published on them yet. In touch with Principal Investigator. 
Nunavut Search terms: Ter=Nunavut; Site Type Class=prehistoric; Culture=Thule ou Inuit; 
Notes=iron ou metal. This is the only search that included iron or metal as a search 
term. 
Quebec/Nunavik¹ Search terms were “inuit néoeskimo thuléen (1350-1750).” 
Newfoundland & 
Labrador/Nunatsiavut² 
Data supplied was for “Thule/early Inuit” and “before 16th century”; list then sent to 
Provincial Museum to indicate which sites had iron. Iron present in several multi- 
component sites but could not be attributed to specific culture from available 
information. 
Greenland Each site labeled “Thule” was searched. Chronological information in the notes was 
used to determine which were pre-colonial or pre-contact. Additional information was 
taken from literature. 
¹Nunavik is the Inuit region of Quebec. ²Nunatsiavut is the Inuit region of Labrador. 
I searched the Alaska and Greenland databases myself. Since I knew the search terms that the database 
managers had used, I used them to search the Alaska and Greenland databases. I also used the same 
search strategy for the Yukon Territory data because I was sent a list of archaeological sites from all time 
periods and cultural groups in the appropriate Borden Block in the Yukon. 
Data for Alaska and Greenland had to be manually extracted from the data bases as they are not 
presented in spreadsheet format. This was not a major problem for Alaska because there were relatively 
few sites. Greenland, on the other hand, had thousands of sites to sort through, access, and note the 
specific data I wanted to track. Google Translate was used to translate many entries in Danish. 
I alluded to problems with harmonizing the data. These comments refer to the data that were reported 
in the data bases, not what may or may not have been recorded in the original site or survey reports 
from which the data bases are drawn. Some of these problems were: 
• Archaeologists carefully recorded position above sea level (asl) for Greenland sites during many
decades of research for use in dating a site (a rule of thumb apparently was that the farther
above sea level, the older the site). This was observed to be an imperfect method of dating at
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least as early as Mathiassen’s work because the amount of isostatic rebound varied along 
coastlines. The asl measurement rarely appeared in the data bases for other regions, although it 
probably was often noted in the field reports. 
• As mentioned before, the use of whale bone in winter house construction was probably not
always recorded. In some areas it may have been so common, it was not deemed worth noting
while in others it may not have been used in construction. The record is too spotty to support
the allegation of some researchers that it was the primary material for house support structures
in a wood-poor environment. Whale bone was subject to removal from abandoned houses for
re-use in other structures or more recently for carving.
• Ceremonial houses were not consistently reported across the regions. Other literature has been
used here to supplement understanding of where they may have been present. Is this because
research priorities in some regions sensitized archaeologists to their presence or were
ceremonial houses not consistently part of Thule culture? Perhaps ceremonial functions were
carried out in as yet to be recognized ceremonial structures or for other reasons left no
noticeable archaeological record.
• The presence of metal is often recorded but without analysis of type or likely source of metal. I
included metal at a site if the chronology of the site suggested pre-contact because metal,
particularly iron objects, were traded far along native trade networks long before many groups
were in regular contact with outside traders.
Ultimately, unless it was reasonably clear that the site represented only historic period occupations, I 
accepted the designations recorded in the data bases. If a site was Thule or Inuit and pre-contact, it 
would be included. As mentioned before, I did not try to sort out the questions related to the Thule-Inuit 
succession. 
I found that the maps that I drafted to compare Thule culture on this region-wide scale are very useful 
tools, but not as accurate visualizations of a phenomenon. Instead, by pointing out the gaps in data on 
cultural practices thought to be universal, the maps in Chapter 2 offer a useful way to explore issues for 
comparability in Thule culture. 
Appendix 1 
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CATEGORIES AND ABBREVIATIONS USED IN SITE DATA TABLES IN APPENDIX 1 
A: SEQUENTIAL LINE NUMBER 
B: DESIGNATION – AHRS OR BORDEN NUMBER OR NKAH NUMBER 
C: NAME -- MOST FREQUENT NAME IN SCHOLARLY PUBLICATIONS 
D: LOCATION – STATE, TERRITORY, PROVINCE, COUNTRY 
E: TYPE -- B=BURIAL 
C=CAMPING INCLUDING TENTRINGS 




F: CULTURE(S) AS LISTED IN DATA BASE 
G-K: STRUCTURAL COMPONENTS –
G: TOTAL # OF FEATURE(S) FOR THULE COMPONENT (IF BROKEN OUT); COMMENTS ON 
TOTAL NUMBER, ETC.; OR “PRESENT” IF NO FURTHER DETAILS 
H: WINTER HOUSES – SAME AS FOR FEATURES 
I: CEREMONIAL STRUCTURES OR DANCE FLOORS – “PRESENT” IF ONE OR MORE 
J: WHALE BONE STRUCTURAL COMPONENTS – PRESENT IF OBSERVED TO HAVE BEEN 
K: NUMBER OF TENT RINGS, OR “PRESENT” IF NO FURTHER DETAILS 
L: IRON – P=”PRESENT” OR A QUANTITY 
M=METEORITIC, IF SPECIFIED 
T=TELLURIC, IF SPECIFIED 
W=WROUGHT 
M: COPPER, NATIVE OR OTHER: “PRESENT” OR A QUANTITY 
N: UNIDENTIFIED METAL OR METALS OTHER THAN IRON OR COPPER, TYPE NOT SPECIFIED – 
“PRESENT” 
O: DATES AS GIVEN 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1 Photographs of Thule Artifacts 
I have included the following photographs of artifacts that I took while searching museum collections 
for material for the cut mark analysis reported on in Chapter 5. The selection is not random or 
systematic but still reflects the striking similarities that are found in Thule artifacts from one end of the 
North American Arctic to the other. The point of this appendix is to present this impressionistic 
evidence of Thule cultural continuity. 
The objects included are grouped into six categories – the fish lures, incising/engraving tools, and 
combs, the practical types; the gaming pieces, the recreational; and the animal and human figures, the 
symbolic but of what we do not know. The latter are often found in site reports identified as toys or 
pendants if they have holes in them. 
While we can assume we know how the practical types of objects were used, there is much about even 
these kinds of objects that we may never understand – who made them, why specific materials were 
chosen, were some (the combs, for example) given to mark certain significant points in a life, did they 
represent a specific human relationship, and other intriguing but likely unknowable aspects of their 
story. Most of the examples here are made with care, skill, and creativity, while usually remaining within 
the traditional Thule (or Birnirk or Punuk) artistic canon. The fish lures vary in size, material, and style 
but are recognizable for what they are and most for their similarity to other Thule fish lures. The incising 
tools (or handles) vary considerably, influenced by the often absent business end. They are included 
here because they show the variety of materials used to incise. 
The roles of the other three types of artifacts are not self-evident. The elegant gaming pieces shown 
here are just a tiny sample of similar small bird or bird-human figures that are found throughout the 
Arctic. They were used in a game that is still remembered and played (Crowell 2014) at least in the 
Western Arctic though perhaps using different rules. The human and animal figurines seem to follow 
two very different traditions – abstract and naturalistic – within each approach there is a coherence in 
the expression. Even between these different approaches it is possible to see some similarities. 
In several cases I have included the micro images in order not to waste the opportunity to illustrate the 
nature of cut marks found on these artifacts.  
314
1.1 Fish Lures 
Appendix 2 1.1 Ivory fish lure with copper eyes from Kotzebue Period (19th century), Cape Krusenstern, Alaska. Cat.# 62.1453 
Haffenreffer Museum of Anthropology. Photo: Colligan 2013 
Appendix 2 1.2 Ivory fish lure eye holes drilled through. Thule, from Utqiaġvik, Alaska, Mound 44. Cat.# Bar-02-44-53123 Iñupiat 
Heritage Center. Photo: Colligan 2014 
315
Appendix 2 1.3 Fish lure with skeleton incised on sides. Thule, from M1 High Site Resolute, Nunavut. Cat.# QeJu-1:166 Canadian 
Museum of History. Photo: Colligan 2015 
Appendix 2 1.4 Fish lure of walrus ivory with drilled spots and wooden eyes. Thule, from Naujan Midden A, H6, Nunavut. Cat.# 
P1.1334 Danish National Museum. Photo: Colligan 2014 
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Appendix 2 1.5 Fish lure of weathered ivory incised to show skeleton. Early Thule from Eskimonæs, Greenland. Cat.# KNK 2071 
x204 National Museum of Greenland. Photo: Colligan 2014 
Appendix 2 1.6 Fish lure of ivory, perhaps from harpoon head, with some skeletal incising. Length is 8 cm. Thule from Sverdrup, 
Ellesmere Island, Nunavut. Cat.# SfFk-5:343 Canadian Museum of History. Credit: Colligan 2015 
317
1.2 Gaming Pieces 
Appendix 2 1.7 Ivory gaming pieces. A game using similar pieces is still played across the North American Arctic. Four of these 
pieces have holes near tail for hanging. Thule from H4 Midden 2, Silumiut on Somerset Island, Nunavut. Micro picture shows 
drilled hole decoration on bird at lower left in group. Group cat.#s are KkJg-1:777 and KkJg-1:778 Canadian Museum of History. 
Photos: Colligan 2015 
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Appendix 2 1.8 Ivory bird pendant? While this somewhat resembles the bird figures used in gaming, it is not as elaborate or 
gracile and it has gouged slots on underside for hanging. H5, Brooman Point, Nunavut. Cat.# QiLd-1:1103 Canadian Museum of 
History. Photo: Colligan 2015 
Appendix 2 1.9 Two ivory gaming pieces handsomely decorated with drilled dot patters; heads broke off. From a Thule context, 
H36, Nunguvik (Qilalukan) on Baffin Island near Pond's Inlet, NU. Cat.# (for both) PgHb-1:733 Canadian Museum of History. 
Photo: Colligan 2015 
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Appendix 2 1.10 Six ivory gaming pieces, three of which have human heads and arms. There is a similarity in the dot pattern of 
the two birds on the left to that on pieces in the previous picture although these groups were found in Thule sites hundreds of 
kilometers apart. Naujan, Nunavut. Cat.#: Clockwise from center top P1.2610; P1.2398; P1.559; P1.2609; P1.844; P1.1133 
Danish National Museum. Photo: Colligan 2014 
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1.3 Tools for Engraving and Incising 
Several engraving/incising tools have been shown already (Figure 5.6, 5.7, 5.11-5.12, and 5.16-5.17). 
Together these photographs illustrate tools made from stone, metal and beaver tooth, often with 
wooden handles. Below are some examples mostly missing their blades. Most of these tools have been 
found in sites in the western Arctic. 
Appendix 2 1.11 Ivory incising tool that may have had tip for metal point but both tip and point are missing. Birnirk from 
Walakpa, Alaska. Cat.# 75-35-662 (5589) Maxwell Museum of Anthropology. Photo: Colligan 2013 
321
Appendix 2 1.12 Ivory incising tool from Birnirk Mound L, Birnirk, Akaska (near Utqiaġvik). Tip broken but small enough that it 
could probably only have held a tiny piece of iron. Cat.# BK-L-21 Iñupiat Heritage Center. Photo: Colligan 2014 
Appendix 2 1.13 Ivory engraving tool scarfed to accommodate a tip, perhaps metal, which is missing. Early Western Thule from 
H8, Cape Krusenstern, Alaska. Cat.# 61-1116 Haffenreffer Museum of Anthropology. Photo: Colligan 2013 
322
Appendix 2 1.14 This bifacial chert burin is an example of stone burins that were not absent from Thule sites as Semenov and 
others have argued. Excavators also reported finding a lot of debitage. Uivvaq, Alaska. Cat.# UVQ-00-378 Iñupiat Heritage 
Center. Photo: Colligan 2014 
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Appendix 2 1.15 Two ivory incising tools from the Thule (also called the Arctic Woodland Culture) living inland along the Kobuk 
River. Each has a depression for some sort of blade or point from a tooth or other material. The tool on the left may have been 
made to accommodate two blades. Left is from H10, Ekseavik Middle River, Alaska. The engraving tool on the right is from H9 at 
the same site. Left is cat.# 1-1947-0256; on the right is cat.# 1-1941-677 University of Alaska Museum of the North. Photos: 
Colligan 2014 
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Appendix 2 1.16 Ivory incising tool, lip to attach blade at left of image. This is also from the inland Thule (Arctic Woodland 
Culture) site at Ekseavik Middle River H9 from Kobuk River, Alaska. Cat.# 1-1947-0257 University of Alaska Museum of the 
North. Photo: Colligan 2014 
Appendix 2 1.17 Incising tool with wooden handle and unifacially chipped chert tip. Thule or Iñupiat, Utqiaġvik Mound 8. Cat.# 
BAR 2-8-10709 Iñupiat Heritage Center. Photo: Colligan 2014 
325
Appendix 2 1.18 Described as a slate scraper fragment lashed with sinew to a wooden handle. The handle is similar to 
engravers with a carved finger grip. From Nunguvik (Qilalukan) Baffin Island, NU. This is one of the few engraving/incising tools I 
found east of the Mackenzie River. Cat.# PgHb-1:144 Canadian Museum of History. Photos: Colligan 2015 
326
Appendix 2 1.19 Incising tool made from what is now an extremely corroded piece of iron, possibly a drill bit from a European 
ship, inserted into a wooden handle. Iñupiat from Mound 8, Utqiaġvik, Alaska. Cat.# BAR 2.8.14856 Iñupiat Heritage Center. 
Photos: Colligan 2014 
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1.4 Animal figures 
Animals played such an overwhelming part in Thule life that it is of no surprise that they are the subject 
of countless small carvings. Some portray an animal morphing into another or into a human, concepts 
that are known from ethnographic observations of modern northern beliefs and that figure in 
storytelling imagery. Polar bears and seals are very commonly portrayed but there are also sculptures of 
birds and other creatures. 
Appendix 2 1.20 Walrus tooth carved into a bear, dog or wolf figure. Thule from H6 at Sverdrup site on Ellesmere, Nunavut. 
Cat.# SfFk-5:273 Canadian Museum of History. Photo: Colligan 2015 
328
Appendix 2 1.21 Carving of a seal on a thin slice of antler with a pattern of nineteen uniformly drilled large holes in the body; 
ears, whiskers, flippers indicated with minimal lines. Excavated from H20, a Ruin Island Thule context, Skraeling Island on 
Ellesmere, Nunavut. Cat.# SfFk-4:3600 Canadian Museum of History. Photo: Colligan 2015 
Appendix 2 1.22 Ivory bear swimming, Thule but with Dorset characteristics, from Brooman Point House 3 annex, Nunavut. Cat.# 
QiLd-1:966 Canadian Museum of History. Photo: Colligan 2015 
329
Appendix 2 1.23 A flat ivory bear carving with a good example of incised lines that are wide and uneven, probably made by a 
stone tool. Thule at Brooman Point, Nunavuk. Cat.# QiLd-1:1410 Canadian Museum of History. Photos: Colligan 2015 
330
Appendix 2 1.24 A rounded ivory bear carving with incised lines that were probably made by stone tools. Thule from House 5a at 
Brooman Point, Nunavuk. Cat.# QiLd-1:2622 Canadian Museum of History. Photos: Colligan 2015 
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Appendix 2 1.25 An ivory effigy of a swimming seal with slots for use as a pendant. Thule from Eskimobyen House 1 Tunnel. 
Incised by stone tool. Cat.# SgFm-4:366 Canadian Museum of History. Photos: Colligan 2015 
332
Appendix 2 1.26 Seal figure with saw-tooth edge, made of ivory or antler. Late Thule from Sisimiut, Greenland. Cat.# L7400 
National Museum of Greenland. Photo: Colligan 2014 
333
Appendix 2 1.27 Two-headed human-seal effigy of ivory. Thule or Iñupiat from Mound 37 in Utqiaġvik, Alaska. Cat.# BAR-2-37-
1930 Iñupiat Heritage Center. Photo: Colligan 2014
334
Appendix 2 1.28 Ivory pendant of a swimming bear. Thule (or Late Dorset?) from House 8, Naujan, Nunavut. Cat.# P1.370 Danish 
National Museum. Photo: Colligan 2014 
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1.5 People 
Carvings of people were small, often of wood, with flat often featureless faces and stubby arms. 
There was some variation across the Arctic but there are certain characteristics that recur and make it 
possible to see similarities in human carvings in all regions. The function of these figurines is not certain. 
Appendix 2 1.29 Human effigy fragment in wood. Early Thule from Uivvaq, Alaska. Cat.# IVQ-00.853 Iñupiat Heritage Center. 
Photo: Colligan 2014 
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Appendix 2 1.30 Human figure of wood with top knot (?), stubby arms, no facial features, and sinew around face that may have 
been used to hang it as a pendant. Thule, from H3 annex at Brooman Point, Nunavut. Cat.# QiLd-1:929 Canadian Museum of 
History. Photo: Colligan 2015 
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Appendix 2 1.31 Human figure of ivory, Thule style arms and featureless face with an X motif, front and back. From House 6, 
Brooman Point, Nunavut. Cat.# QiLd-1:1323 Canadian Museum of History. Photo: Colligan 2015 
338
Appendix 2 1.32 Two human figures of wood. House 42, Nunguvik (Qilalukan), Nunavut. Cat.#s: Left PgHb-1:64 and on right, by 
scale, PbHb-1:65 Canadian Museum of History. Photo: Colligan 2015 
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Appendix 2 1.33 Human female figure with stubby arms, featureless face, no legs. Thule although found in a Dorset context at 
Qeqertaraaq, Greenland. Cat.# KNK 2280x809 National Museum of Greenland. Photo: Colligan 2014 
340
Appendix 2 1.34 Ivory, maybe narwhal, amulet, female hairstyle. The upper portion has form of Thule human figurine with small 
hole drilled into chest. Late Thule from East Greenland. Cat.# KNK 1422 L1 4626 National Museum of Greenland. Photo: Colligan 
2014 
341
Appendix 2 1.35 Female figure of antler. Like the preceding amulet, upper portion resembles other Thule human figurines but 
with large triangular hole gouged into chest. Late Thule from Amerdlok-fjorden, Sisimiut, Greenland. Cat.# L7409 National 
Museum of Greenland. Photo: Colligan 2014 
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Appendix 2 1.36 Ivory female figure, amulet. Thule from Eskimonæs, Greenland. Length 6.8 cm. Cat.# KNK 2072 National 
Museum of Greenland. Photo: Colligan 2014 
343
Appendix 2 1.37 Human figure of ivory probably for a pendant but slight separation at distal end, some facial detail. Late Thule 
from near Eskimonæs, Greenland. Cat.# 3704 National Museum of Greenland. Photo: Colligan 2014 
344
Appendix 2 1.38 Female human figure pendant although there is no hole for hanging. Thule from House 17, Naujan, Nunavut. 
Cat.# P1.116 National Museum of Denmark. Photo: Colligan 2014 
345
Appendix 2 1.39 Ivory human figure for pendant. Thule, found on sleeping bench, House 5, Naujan, Nunavut. Cat.# P1.1883 
National Museum of Denmark. Photo: Colligan 2014 
346
Appendix 2 1.40 Human figure of stone. Thule from Kittigarizuit, Northwest Territories. Cat.# NiTr-2:19  Museum of Canadian 
History. Photo: Colligan 2015 
347
Appendix 2 1.41, Ivory female figure on a barrel-shaped bead for a pendant. Thule from High Site M1 HB, Resolute, Nunavut. 
Cat.# QeJu-1:395 Canadian Museum of History. Photo: Colligan 2015 
348
Appendix 2 1.42 Human figure of wood with triangular head, no arms, and legs cut not broken. Thule from H9 Skraeling Island, 
Ellesmere, Nunavut. Cat.# SfFk-4:1033 Canadian Museum of History. Photo: Colligan 2015 
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Appendix 2 1.43 Human figure of ivory, leg not broken but clean cut. Iñupiat or Thule from Mound 8, Utqiaġvik, Alaska. Cat.# 
BAR 2-8-10799 Iñupiat Heritage Center. Photo: Colligan 2014 
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Appendix 2 1.44 Human figurine of ivory. Early Western Thule of a different style from featureless, stubby-arm figures of many 




Appendix 2 1.45 Ivory comb with open work and incised designs. Thule from H10 Midden, Skraeling Island, Ellesmere, Nunavut. 
Cut marks on comb probably incised using a stone tool. Cat.# SfFk-4:3770 Canadian Museum of History. Photos: Colligan 2015 
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Appendix 2 1.46 Ivory comb with little decoration but the marks at top of teeth are very cleanly cut, probably made by metal 
tool. Thule from H3 Eskimobyen, Ellesmere, Nunavut. Cat.# SgFm-4:380 Canadian Museum of History. Photos: Colligan 2015 
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Appendix 2 1.47 Anthropomorphic style ivory comb with short, pointed arms, engraved with caribou and other designs. 
Uncertain whether metal or stone tool used. Thule H11 Brooman Point, Nunavut. Cat.# QiLd-1: 2188 Canadian Museum of 
History. Photos: Colligan 2015 
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Appendix 2 1.48 Ivory comb in double hourglass form with narrow cut out following edge shape; incised decorative lines 
probably cut with stone tool; its five teeth broken off. Thule from H5a, Brooman Point, Nunavut. Cat.# QiLd-1 2508 Canadian 
Museum of History. Photos: Colligan 2015 
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Appendix 2 1.49 Mammoth ivory comb with broken handle and teeth; looks like cut marks made by metal. Thule, Kittigarizuit, 
Northwest Territories. Cat.# NiTr-2: 1967, Canadian of History. Photos: Colligan 2015. 
356
Appendix 2 1.50 Whale bone comb with ten slender teeth. Thule from Inugsuk C18, Greenland. Cat.# L4.661 Denmark National 
Museum. Photo: Colligan 2014 
Appendix 2 1.51 Appendix 2 1.51 Ivory comb with similar incised design on both sides. Thule or Iñupiat from Mound 1 Utqiaġvik, 
Alaska. Cat.# BAR-002-6-35944 Iñupiat Heritage Center. Photo: Colligan 2014 
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Appendix 2 1.52 Ivory comb in human shape with short stubby arms; incised with geometric designs (or a parka?) on one side 
and a whale tail on reverse. Thule or Iñupiat from Mound 44a Utqiaġvik, Alaska. Cat.# BAR-002-44a-54601 Iñupiat Heritage 
Center. Photos: Colligan 2014 
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Appendix 2 1.53 Surface weathered sea mammal bone comb. Eskimonæs, Northeast Greenland. Cat.# KNK 2073 x17 Greenland 
National Museum. Photo: Colligan 2014 
Appendix 2 1.54 Bone comb with similar elaborate design incised on both sides. Cross is used by many precontact native North 
American cultures (Thalbitzer 1944) and does not indicate contact-period influences. Late Thule Dunholm, Northeast Greenland. 
Cat.# L4516 KNK 1430 Greenland National Museum. Photo: Colligan 2014 
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Appendix 2 1.55 Bone comb with incised design on one side and sixteen intact teeth. Punuk or Thule, unprovenienced from 
Alaska. Part of Lloyd E. Cotsen Eskimo Bone and Ivory Carving Collection. Cat.# 1997-205 Princeton University Art Museum. 
Photo: Colligan 2014 
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Appendix 2 1.56 Ivory comb whale-shaped with elaborately incised designs on both sides. Short teeth are usually found on 
combs used for combing hides. Punuk or Thule, unprovenienced from Alaska. Cat.# 1997-206 Princeton University Art Museum. 
Photo: Colligan 2014 
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cm. Thule from Sverdrup, Ellesmere Island, Nunavut. Cat.# SfFk-5:343 Canadian Museum of
History. Credit: Colligan 2015 ......................................................................................................317 
Appendix 2 1.7 Ivory gaming pieces. A game using similar pieces is still played across the North American 
Arctic. Four of these pieces have holes near tail for hanging. Thule from H4 Midden 2, Silumiut 
on Somerset Island, Nunavut. Micro picture shows drilled hole decoration on bird at lower left in 
group. Group cat.#s are KkJg-1:777 and KkJg-1:778 Canadian Museum of History. Photos: 
Colligan 2015 ................................................................................................................................318 
Appendix 2 1.8 Ivory bird pendant? While this somewhat resembles the bird figures used in gaming, it is 
not as elaborate or gracile and it has gouged slots on underside for hanging. H5, Brooman Point, 
Nunavut. Cat.# QiLd-1:1103 Canadian Museum of History. Photo: Colligan 2015 .....................319 
Appendix 2 1.9 Two ivory gaming pieces handsomely decorated with drilled dot patters; heads broke off. 
From a Thule context, H36, Nunguvik (Qilalukan) on Baffin Island near Pond's Inlet, NU. Cat.# 
(for both) PgHb-1:733 Canadian Museum of History. Photo: Colligan 2015 ..............................319 
Appendix 2 1.10 Six ivory gaming pieces, three of which have human heads and arms. There is a 
similarity in the dot pattern of the two birds on the left to that on pieces in the previous picture 
although these groups were found in Thule sites hundreds of kilometers apart. Naujan, Nunavut. 
Cat.#: Clockwise from center top P1.2610; P1.2398; P1.559; P1.2609; P1.844; P1.1133 Danish 
National Museum. Photo: Colligan 2014 ....................................................................................320
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Appendix 2 1.11 Ivory incising tool that may have had tip for metal point but both tip and point are 
missing. Birnirk from Walakpa, Alaska. Cat.# 75-35-662 (5589) Maxwell Museum of 
Anthropology. Photo: Colligan 2013 ............................................................................................321 
Appendix 2 1.12 Ivory incising tool from Birnirk Mound L, Birnirk, Akaska (near Utqiaġvik). Tip broken but 
small enough that it could probably only have held a tiny piece of iron. Cat.# BK-L-21 Iñupiat 
Heritage Center. Photo: Colligan 2014 .......................................................................................322 
Appendix 2 1.13 Ivory engraving tool scarfed to accommodate a tip, perhaps metal, which is missing. 
Early Western Thule from H8, Cape Krusenstern, Alaska. Cat.# 61-1116 Haffenreffer Museum of 
Anthropology. Photo: Colligan 2013 ............................................................................................322 
Appendix 2 1.14 This bifacial chert burin is an example of stone burins that were not absent from Thule 
sites as Semenov and others have argued. Excavators also reported finding a lot of debitage. 
Uivvaq, Alaska. Cat.# UVQ-00-378 Iñupiat Heritage Center. Photo: Colligan 2014 ...................323 
Appendix 2 1.15 Two ivory incising tools from the Thule (also called the Arctic Woodland Culture) living 
inland along the Kobuk River. Each has a depression for some sort of blade or point from a tooth 
or other material. The tool on the left may have been made to accommodate two blades. Left is 
from H10, Ekseavik Middle River, Alaska. The engraving tool on the right is from H9 at the same 
site. Left is cat.# 1-1947-0256; on the right is cat.# 1-1941-677 University of Alaska Museum of 
the North. Photos: Colligan 2014 ................................................................................................324 
Appendix 2 1.16 Ivory incising tool, lip to attach blade at left of image. This is also from the inland Thule 
(Arctic Woodland Culture) site at Ekseavik Middle River H9 from Kobuk River, Alaska. Cat.# 1-
1947-0257 University of Alaska Museum of the North. Photo: Colligan 2014 ...........................325 
Appendix 2 1.17 Incising tool with wooden handle and unifacially chipped chert tip. Thule or Iñupiat, 
Utqiaġvik Mound 8. Cat.# BAR 2-8-10709 Iñupiat Heritage Center. Photo: Colligan 2014 . .......325 
Appendix 2 1.18 Described as a slate scraper fragment lashed with sinew to a wooden handle. The 
handle is similar to engravers with a carved finger grip. From Nunguvik (Qilalukan) Baffin Island, 
NU. This is one of the few engraving/incising tools I found east of the Mackenzie River. Cat.# 
PgHb-1:144 Canadian Museum of History. Photos: Colligan 2015 .............................................326 
Appendix 2 1.19 Incising tool made from what is now an extremely corroded piece of iron, possibly a 
drill bit from a European ship, inserted into a wooden handle. Iñupiat from Mound 8, Utqiaġvik, 
Alaska. Cat.# BAR 2.8.14856 Iñupiat Heritage Center. Photos: Colligan 2014 ............................327 
Appendix 2 1.20 Walrus tooth carved into a bear, dog or wolf figure. Thule from H6 at Sverdrup site on 
Ellesmere, Nunavut. Cat.# SfFk-5:273 Canadian Museum of History. Photo: Colligan 2015 .....328 
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Appendix 2 1.21 Carving of a seal on a thin slice of antler with a pattern of nineteen uniformly drilled 
large holes in the body; ears, whiskers, flippers indicated with minimal lines. Excavated from 
H20, a Ruin Island Thule context, Skraeling Island on Ellesmere, Nunavut. Cat.# SfFk-4:3600 
Canadian Museum of History. Photo: Colligan 2015 ...................................................................329 
Appendix 2 1.22 Ivory bear swimming, Thule but with Dorset characteristics, from Brooman Point House 
3 annex, Nunavut. Cat.# QiLd-1:966 Canadian Museum of History. Photo: Colligan 2015 .........329 
Appendix 2 1.23 A flat ivory bear carving with a good example of incised lines that are wide and uneven, 
probably made by a stone tool. Thule at Brooman Point, Nunavuk. Cat.# QiLd-1:1410 Canadian 
Museum of History. Photos: Colligan 2015 .................................................................................330 
Appendix 2 1.24 A rounded ivory bear carving with incised lines that were probably made by stone tools. 
Thule from House 5a at Brooman Point, Nunavuk. Cat.# QiLd-1:2622 Canadian Museum of 
History. Photos: Colligan 2015 .....................................................................................................331 
Appendix 2 1.25 An ivory effigy of a swimming seal with slots for use as a pendant. Thule from 
Eskimobyen House 1 Tunnel. Incised by stone tool. Cat.# SgFm-4:366 Canadian Museum of 
History. Photos: Colligan 2015 .....................................................................................................332 
Appendix 2 1.26 Seal figure with saw-tooth edge, made of ivory or antler. Late Thule from Sisimiut, 
Greenland. Cat.# L7400 National Museum of Greenland. Photo: Colligan 2014 ........................333 
Appendix 2 1.27 Two-headed human-seal effigy of ivory. Thule or Iñupiat from Mound 37 in Utqiaġvik, 
Alaska. Cat.# BAR-2-37-1930 Iñupiat Heritage Center. Photo: Colligan 2014 .............................334 
Appendix 2 1.28 Ivory pendant of a swimming bear. Thule (or Late Dorset?) from House 8, Naujan, 
Nunavut. Cat.# P1.370 Danish National Museum. Photo: Colligan 2014 .....................................335 
Appendix 2 1.29 Human effigy fragment in wood. Early Thule from Uivvaq, Alaska. Cat.# IVQ-00.853 
Iñupiat Heritage Center. Photo: Colligan 2014 ............................................................................336 
Appendix 2 1.30 Human figure of wood with top knot (?), stubby arms, no facial features, and sinew 
around face that may have been used to hang it as a pendant. Thule, from H3 annex at Brooman 
Point, Nunavut. Cat.# QiLd-1:929 Canadian Museum of History. Photo: Colligan 2015 .............337 
Appendix 2 1.31 Human figure of ivory, Thule style arms and featureless face with an X motif, front and 
back. From House 6, Brooman Point, Nunavut. Cat.# QiLd-1:1323 Canadian Museum of History. 
Photo: Colligan 2015 ....................................................................................................................338 
Appendix 2 1.32 Two human figures of wood. House 42, Nunguvik (Qilalukan), Nunavut. Cat.#s: Left 
PgHb-1:64 and on right, by scale, PbHb-1:65 Canadian Museum of History. 
Photo: Colligan 2015 ....................................................................................................................339 
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Appendix 2 1.33 Human female figure with stubby arms, featureless face, no legs. Thule although found 
in a Dorset context at Qeqertaraaq, Greenland. Cat.# KNK 2280x809 National Museum of 
Greenland. Photo: Colligan 2014 .................................................................................................340 
Appendix 2 1.34 Ivory, maybe narwhal, amulet, female hairstyle. The upper portion has form of Thule 
human figurine with small hole drilled into chest. Late Thule from East Greenland. Cat.# KNK 
1422 L1 4626 National Museum of Greenland. Photo: Colligan 2014 ........................................341 
Appendix 2 1.35 Female figure of antler. Like the preceding amulet, upper portion resembles other 
Thule human figurines but with large triangular hole gouged into chest. Late Thule from 
Amerdlok-fjorden, Sisimiut, Greenland. Cat.# L7409 National Museum of Greenland. Photo: 
Colligan 2014 ................................................................................................................................342 
Appendix 2 1.36 Ivory female figure, amulet. Thule from Eskimonæs, Greenland. Length 6.8 cm. Cat.# 
KNK 2072 National Museum of Greenland. Photo: Colligan 2014 ..............................................343 
Appendix 2 1.37 Human figure of ivory probably for a pendant but slight separation at distal end, some 
facial detail. Late Thule from near Eskimonæs, Greenland. Cat.# 3704 National Museum of 
Greenland. Photo: Colligan 2014 .................................................................................................344 
Appendix 2 1.38 Female human figure pendant although there is no hole for hanging. Thule from House 
17, Naujan, Nunavut. Cat.# P1.116 National Museum of Denmark. Photo: Colligan 2014 .........345 
Appendix 2 1.39 Ivory human figure for pendant. Thule, found on sleeping bench, House 5, Naujan, 
Nunavut. Cat.# P1.1883 National Museum of Denmark. Photo: Colligan 2014 ..........................346 
Appendix 2 1.40 Human figure of stone. Thule from Kittigarizuit, Northwest Territories. Cat.# NiTr-2:19  
Museum of Canadian History. Photo: Colligan 2015 ...................................................................347
Appendix 2 1.41, Ivory female figure on a barrel-shaped bead for a pendant. Thule from High Site M1 
HB, Resolute, Nunavut. Cat.# QeJu-1:395 Canadian Museum of History. Photo: Colligan 2015 .348 
Appendix 2 1.42 Human figure of wood with triangular head, no arms, and legs cut not broken. Thule 
from H9 Skraeling Island, Ellesmere, Nunavut. Cat.# SfFk-4:1033 Canadian Museum of History. 
Photo: Colligan 2015 ....................................................................................................................349 
Appendix 2 1.43 Human figure of ivory, leg not broken but clean cut. Iñupiat or Thule from Mound 8, 
Utqiaġvik, Alaska. Cat.# BAR 2-8-10799 Iñupiat Heritage Center. Photo: Colligan 2014 ............350 
Appendix 2 1.44 Human figurine of ivory. Early Western Thule of a different style from featureless, 
stubby-arm figures of many later representations. House 8 Cape Krusenstern, Alaska. Cat.# 61-
1117 Haffenreffer Museum of Anthropology. Photo: Colligan 2013 .........................................351 
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Appendix 2 1.45 Ivory comb with open work and incised designs. Thule from H10 Midden, Skraeling 
Island, Ellesmere, Nunavut. Cut marks on comb probably incised using a stone tool. Cat.# SfFk-
4:3770 Canadian Museum of History. Photos: Colligan 2015 ....................................................352 
Appendix 2 1.46 Ivory comb with little decoration but the marks at top of teeth are very cleanly cut, 
probably made by metal tool. Thule from H3 Eskimobyen, Ellesmere, Nunavut. Cat.# SgFm-4:380 
Canadian Museum of History. Photos: Colligan 2015 ................................................................353 
Appendix 2 1.47 Anthropomorphic style ivory comb with short, pointed arms, engraved with caribou 
and other designs. Uncertain whether metal or stone tool used. Thule H11 Brooman Point, 
Nunavut. Cat.# QiLd-1: 2188 Canadian Museum of History. Photos: Colligan 2015 ..................354 
Appendix 2 1.48 Ivory comb in double hourglass form with narrow cut out following edge shape; incised 
decorative lines probably cut with stone tool; its five teeth broken off. Thule from H5a, Brooman 
Point, Nunavut. Cat.# QiLd-1 2508 Canadian Museum of History. Photos: Colligan 2015 ........355 
Appendix 2 1.49 Mammoth ivory comb with broken handle and teeth; looks like cut marks made by 
metal. Thule, Kittigarizuit, Northwest Territories. Cat.# NiTr-2: 1967, Canadian of History. 
Photos: Colligan 2015. ................................................................................................................356 
Appendix 2 1.50 Whale bone comb with ten slender teeth. Thule from Inugsuk C18, Greenland. Cat.# 
L4.661 Denmark National Museum. Photo: Colligan 2014 .........................................................357 
Appendix 2 1.51 Appendix 2 1.51 Ivory comb with similar incised design on both sides. Thule or Iñupiat 
from Mound 1 Utqiaġvik, Alaska. Cat.# BAR-002-6-35944 Iñupiat Heritage Center. Photo: 
Colligan 2014 ...............................................................................................................................357 
Appendix 2 1.52 Ivory comb in human shape with short stubby arms; incised with geometric designs (or 
a parka?) on one side and a whale tail on reverse. Thule or Iñupiat from Mound 44a Utqiaġvik, 
Alaska. Cat.# BAR-002-44a-54601 Iñupiat Heritage Center. Photos: Colligan 2014...................358 
Appendix 2 1.53 Surface weathered sea mammal bone comb. Eskimonæs, Northeast Greenland. Cat.# 
KNK 2073 x17 Greenland National Museum. Photo: Colligan 2014 ...........................................359 
Appendix 2 1.54 Bone comb with similar elaborate design incised on both sides. Cross is used by many 
precontact native North American cultures (Thalbitzer 1944) and does not indicate contact-
period influences. Late Thule Dunholm, Northeast Greenland. Cat.# L4516 KNK 1430 Greenland 
National Museum. Photo: Colligan 2014 ....................................................................................359 
Appendix 2 1.55 Bone comb with incised design on one side and sixteen intact teeth. Punuk or Thule, 
unprovenienced from Alaska. Part of Lloyd E. Cotsen Eskimo Bone and Ivory Carving Collection. 
Cat.# 1997-205 Princeton University Art Museum. Photo: Colligan 2014 ................................360 
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Appendix 2 1.56 Ivory comb whale-shaped with elaborately incised designs on both sides. Short teeth 
are usually found on combs used for combing hides. Punuk or Thule, unprovenienced from 
Alaska. Cat.# 1997-206 Princeton University Art Museum. Photo: Colligan 2014 ......................361 
Photographs were taken with the generous assistance of staff at the following museums: 
University of Alaska Museum of the North, Fairbanks, AK 
Iñupiat Heritage Center, Utqiaġvik (formerly Barrow), AK 
Maxwell Museum of Anthropology, University of New Mexico, Albuquerque, NM 
American Museum of Natural History, New York, NY 
Canadian Museum of History, Gatineau, QC 
Haffenreffer Museum of Anthropology, Circumpolar Laboratory, Bristol, RI 
National Museum and Archive of Greenland, Nuuk, Greenland 
National Museum of Denmark, Copenhagen, Denmark 
Princeton University Art Museum, Princeton, NJ 
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Photo Number______           Date______________      Museum/Collection___________________________________ 
# Micro______________________ Magnification ________________   Accession  # _________________________ 
# Macro______________________   other info__________________   Used Lupe?______________ 
Culture_________________ Dates attrib to site/obj___________________  Site ______________________________ 
Type/Function of object_______________________________ 
Materials: Handle –      Stone____     Wood____     Antler____ 
 Bone____  Ivory____  Unk____  Absent___  Decorated_____ 
Cutting part –     Fe______    Cu______    Unk Metal_______ 
Stone_____  Tooth_____  Missing____ Uni/bi sharpened_____ 
Comments____________________________________________ 
A. Tools: Measurements – Handle or other non-cutting component
      Length_____________         Width______________     Circumference @ thickest__________ -thinnest________ 
      Metal/cutting component.  Describe: Magnetic?_______      Degree of Corrosion__________________________ 
      Evidence of metal:  Intact blade or _________________________________ 
      Visible Fragments of metal_________      Microscopic fragments?__________    Small Slot size__________mm 
      Length______________     Width____________    Circumference @ thickest__________   -thinnest__________ 
B. Objects possibly made by metal/iron tools  Describe:
Made of: stone _________    Bone/fauna_______________    Antler___________    Ivory/fauna_________________      
Measurements: Length________     Width________   Circumference @ thickest__________   -thinnest__________ 
Comments, description___________________________________________________________________________ 
C. Nature of cutmarks:   Shape of cutmark/highlights of image____________________________________________ 
Location of cutmarks examined – Edge_______   Incised_______   Drilled________ Ownership marks___________ 
Decorative or functional?____________________     Comments:__________________________________________ 
D. Usewear  Visible to eye _____   Microscopic______   Degree used______  Angle 
sharpened______Unused______
E. Prelim conclusion:  S (probable stone)    M (probable  metal)   U (undetermined)   O (obscured)   N (no cuts)
F. Documentation including location of documents and copies, if hard to get (use other side): 
Sketch: Use back for exact indication of where 
cutmarks are, other info
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Appendix 3 -- Data Collection Forms
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